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- Protocol for the Application and Ambient
Air Monitoring for Chlorothalonil
In Fresno County During Summer, 2002

|. Introduction

At the request (January 2, 2002, Memorandum, Helliker to Lioyd) of the California
Department of Pesticide Regulation (DPR), the Air Resources Board (ARB) staff will
determine airborne concentrations of the pesticide chlorothalonil in Fresno County over
a six-week ambient monitoring program and over a three-day application monitoring
program. This monitoring will be done to fulfill the requirements of Assembly Bill (AB)
1807/3219 (Food and Agricultural Code, Division 7, Chapter 3, Article 1.5), which
requires the ARB "to document the level of airborne emissions ..of pesticides which
may be determined to pose.a present or potential hazard..." when requested by the
DPR. The ambient monitoring will be conducted for six consecutive weeks between
May 26 and July 6, 2002, to coincide with the use of chlorothalonil as a fungicide.
California growers primarily use chlorothalonil on tomatoes, potatoes, onion, celery,
carrots, and garlic. :

The sampling and analysis for chlorothalonil will follow the procedures and quality

* assurance guidelines described in the “Quality Assurance Plan for Pesticide Air
Monitoring” (May 11, 1999 version)(Attachment |) as well as the procedures described
in the “Standard Operating Procedure for the Analysis of 2,4,5,6-tetrachloro-1,3- .
benzenecarbonitrile (Chlorothalonil) in Ambient Air” (Attachment I1) and the pesticide
adsorbent tube sampling procedures outlined in Attachments Il and IV.

1. Sampling

Samples will be collected by passing a measured volume of ambient air through XAD-2
resin, The sampling manifold is shown in Figure 1. The exposed XAD-2 resin tubes
(SKC #226-30-06) are stored in an ice chest (on dry ice) or in a freezer until desorbed
with organic solvent. The tubes are 8 mm x 110 mm with 400 mg XAD-2 in the primary
section and 200 mg in the secondary section. The flow rate of 3.0 standard liters per
minute (slpm) will be accurately measured and the sampling system operated
continuously for 24 hours (ambient) with the exact operating interval recorded in the log
book. The tubes will be protected from direct sunlight and supported about 1.5 meters
above the ground during application monitoring sampling periods and 1.5 meters above
roof tops for the ambient monitoring. At the end of each sampling period, the tubes will
be piaced in culture tubes with an identification label affixed. Subsequent to sampling,
the sample tubes will be transported on dry ice, as soon as reasonably possible, to the
ARB Monitoring and Laboratory Division laboratory for analysis. The samples will be

stored in the freezer or extracted/analyzed immediately.
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Each sample train consists of an adsorbent tube, Teflon fittings and tubing, rain/sun
shield, rotameter (or needie valve), train support, and either a 12 volt DC or a 115 voit
AC vacuum pump. Tubes are prepared for use by breaking off the sealed glass ends
and immediately inserting the tube into the Teflon fitting. The tubes are oriented in the
sample train according to a small arrow printed on the side indicating the direction of
flow. A needle valve with a range of 0-5 slpm is used to control sample flow rate. The
flow rates will be set using a calibrated digital mass flow meter (MFM), scaled from

0-5 slpm, before the start of each sampling period. The flow rate is also checked and
recorded, using the MFM, at the end of each sampling period. Samplers will be leak
checked prior to each sampling period, with the sampling tubes installed. Any change
in flow rates will be recorded on the field log sheet. The pesticide sampling procedures
for adsorbent tubes are included as Attachment Ill (ambient) and 1V (application).

Ambient Monitoring

The DPR recommendations for chlorothalonil request that ambient monitoring occur in
Fresno County for 6 consecutive weeks between May 26 and July 6, 2002. Five
sampling sites will be selected in relatively high-population areas or in areas frequented
by people (e.g., schools or school district offices, fire stations, or other public buildings).
At each site, 24 discrete 24-hour samples will be collected, Monday through Friday

(4 samples/week), during the 6-week sampling period. Background samples will be
collected at the ARB air monitoring site in Fresno. Collocated (replicate) samples will
be collected for 6 dates (each Wednesday) at each sampling location.

The sites will be selected by ARB personnel from areas of historic use of chiorothalonil
in Fresno County. Sites will be selected for their proximity to the historic use areas with
considerations for both accessibility and security of the sampling equipment. ARB
~understands that DPR staff will verify and quantify the actual use of chlorothalonil that

. takes place during the study when the information becomes available.

Application Monitoring

The use pattern for chlorothalonil suggests that application-site monitoring should be
conducted in Fresno County sometime during the ambient study, and that the
monitoring be associated with an application of chiorothalonil at the highest use rate of
approximately 5.0 pounds active ingredient per acre. The exact application monitoring
schedule will vary based on the type and length of application but will follow the
schedule guidelines outlined below in Table 1. Ideally, the monitoring study will include
samples taken before, during, and for approximately 72 hours following application.
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TABLE 1. GUIDELINES FOR APPLICATION SAMPLING SCHEDULE

Sample period begins: Sample duration time

Background (pre-application) 24 hours

During application Length of application time

End of application 1 hour (or up to 1 hour before sunset)’
1 hour post-application 2 hours (or up to 1 hour before sunset)’
3 hour post-application 3 hours (or up to 1 hour before sunset)
6 hour post-application 6 hours (or up to 1 hour before sunSet)1
1 hour before sunset | Overnight? (until 1 hour after sunrise)

1 hour after sunrise Daytime (until 1 hour before sunset)

1 hour before sunset Overnight (until 1 hour after sunrise)

1 hour after sunrise ~ 24-hour (until 1 hour after sunrise)

' These sample duration times will be adjusted depending on length of application

and time of sunset.

All overnight samples must include the period from one hour before sunset to one
hour after sunrise. If the application extends beyond “one hour before sunset’, then
the overnight sample will be started at the end of application.

2

Occasionally, a pesticide application may occur over the course of two or more days. In
these instances, samples are collected during the first daily application, followed by a
sample from the end of application to one hour before sunset (if applicable), followed by
an overnight sample, ending at either the start of application or one hour after sunrise
the next morning, whichever is first (same for third or more application days). ‘If the day
‘two application does not start at or before ‘one hour after sunrise’, and the expected
time between ‘one hour after sunrise’ and the start of application is more than two
hours, then an additional sample will be collected during this period. Following the end
of the final application, samples are collected according to the above schedule, starting
with the one-hour sample. As stated above, if the application extends beyond “one
hour before sunset”, then the overnight sample will be started at the end of application
(i.e., no one-, two-, or three-hour samples will be collected post application in this case).

A minimum of 8 samplers will be positioned, one on each side of the field and one in
each corner. A ninth sampler will be collocated at one position (downwind).
Background (before application) samples should collected for 24 hours. Ideally,
samplers should be placed at 20 meters from the field.

The exact location of the application monitoring study has not yet been determined. ARB staff
will contact the County Agricultural Commissioner's offices in the Fresno County area to
coordinate the selection of a study site and the test dates. The County Agricultural
Commissioner's staff will make initial contact with, or will at least provide a list of local contacts
for growers, applicators, and/or pesticide control advisers that may be willing to cooperate in

-—conducting the study. Monitoring sites are arranged with the voluntary cooperation of growers

and applicators. ARB staff will investigate contacts until a cooperative grower is found and an
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appropriate site is selected. Permission to conduct the study will be obtained from the -

application plot land-owner and owners of adjacent land where samplers will be positioned.

Candidate fields for application monitoring will be 10 acres or larger. The crop type or .
specific application method for the application study were not specified by the DPR.
However, the DPR recommended that, “monitoring should occur at a site using the

highest allowed use rates (i.e., 5 pounds Al per acre for chlorothalonil)”.

ARB will provide the ‘following information in the monitoring report:

1) An accurate record of the positions of the monitoring equipment with respect to the

field, including the exact distance that the sampler is positioned from the field;

. 2) An accurate drawing of the monitoring site showing the precise location of the

meteorological equipment, trees, bunldmgs etc.;

, 3) Meteorological data collected at a minimum of 15-m|nute mtervals including wind

“speed and direction, humidity, and comments regarding degree of cloud cover,
4) The elevation of each sampling station with respect to the field;

5) The orientation of the field with respect to North (identified as elther true or magnetlc
north); and

'6) The start and end time of the application each day.

Ill. Analysis

The sampling and analytical methods used for this study are based on methods used to

conduct similar monitoring (for DPR) in 1992. The “Standard Operating Procedure for
the Analysis of 2,4,5,6-tetrachloro-1,3-benzenecarbonitrile (Chlorothalonil) in Ambient
Air" (May 17, 2002 draft version) is included as Attachment I. The procedure consists
of extraction of the exposed XAD-2 resin with an organic solvent followed by GC/MS
analysis. DPR requested a target 24- hour estimated quantitation limit (EQL) of

1.0 nanograms per CUblC meter.(ng/m*). The EQL actually achieved by the method

~was 2.3 ng/m°.

IV. Quality Assurance

Field Quality Control for the ambient monitoring will include:,

1) Four field spikes (same environmental and experimental conditions as
those occurring at the time of ambient sampling). The field spikes will be
obtained by sampling ambient air at the background monitoring site (ARB
Fresno site) for 24-hour periods at 3.0 slpm (i.e., collocated with a
background sample). One field spike each will be collected during weeks
1,3, 4, and 6.

- 2) - - - Four trip-spikes prepared at the same level as the field spikes.
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3) Four lab spikes prepared at the same level as the field and trip spikes.

4) - Collocated (replicaté) Samples will be taken for six dates (each
Wednesday) at each sampling location.

5) A trip blank will be obtained each week of sampling.
Field Quality Control for the application monitoring will include:

1) Four field spikes (same environmental and experimental conditions as
those occurring at the time of ambient sampling). The field spikes will be
obtained by sampling ambient air during background monitoring at the
application site for the same duration as the background samples at
3.0 slpm (i.e., collocated with background samples).

‘.2) Four trip vspiize.évp;r'ebar'éd’ ‘-at thé same level aé the field spikes.

3) Four lab spikes prepared at the same level as the field and trip spikes.

4) Collocated (replicate) samples will be taken for all samples at one of the
sampling locations (downwind).

5)  One trip blank will be obtained during the study.
A chain of custody sheet will accompany all samples. Mass flow meters will be

calibrated by the ARB Standards Laboratory. The flow rate of each sampler will be
audited by the ARB Quality Assurance Section prior to the monitoring studies.

V. Sample Labeling

Samples for the application study will be labeled using the following format:
Loc;ation-Chemicél-SampIing Period-Type of Sample '
Where: -
Location is designated as north 1, 2, or 3 (N1, N2, N3), west (W), south 1, 2, or 3
(S1, S2, 83), and east (E). These designations can be revised as necessary
depending on the configuration of the field. '
Chlorothalonil is designated as C.

Sampling period is designatéd as B (for background) or 1 through 9 (# of periods
can vary).

The type of sample is designated as S (sample), CO (coliocated), TB (trip blank), - o
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TS (trip spike), and FS.(field spike).

Examples: S2-C-B-S  (South2, Chlorothalonil, background, sample)
S2-C-B-FS (South2, Chlorothalonil, background, field spike)
S2-C-1-S  (South2, Chlorothalonil, sampling period 1, sample)
S2-C-1-CO (South2, Chlorothalonil, sampling period 1,collocated)

Samples for the ambient study will be labeled using the following format:

Location-Chemical,—Sampling Period-Type of Sample

Where: | '
Location is designated by 3-letters. The designations will be defined after the
sites have been chosen

Chlorothaloml is deS|gnated asC. .

Sampling period is designated as 1 through 24 (e.g., 24 periods in 6 weeks).

The type of sample is designated‘ as S (sample), CO (collocated), TB (trip blank),

TS (trip spike), and FS (field spike).

Example: ARB-C-1-S (ARB Fresno site, Chlorothalonil, period 1, sample)
ARB-C-1-CO (ARB Fresno site, Chlorothalonil, period 1, collocated)

VI. Personnel

ARB personnel involved with coordinating and conductlng the field actlvmes will consist
of staff of the Air Quality Surveillance Branch. :

VII. Safety Recommendations

 The DPR's s ‘Monitoring Recommendatlons include the fol!owmg safety
recommendatlons

“The chlorothalonil product labels alert that chlorothalonil is hazardous to
humans and domestic animals. Chlorothalonil is corrosive, causes irreversible eye
damage, and may cause allergic reactions in some individuals with prolonged or
repeated skin contact. Inhalation may be fatal. Chlorothalonil products may be harmful
if swallowed or absorbed through the skin.” :

“The label advises that applicators, mixers, ldaders, and other handlers must
wear long sleeve shirt and long pants, chemical resistant gloves, shoes and socks,

protective eyewear, and a dust/mist filtering mask. The restricted-entry interval varies

by product from 12 to 48 hours. Monitoring personnel should refer to the label of the
product used and should use proper protective equipment to prevent exposure to the -
dust or spray mist.”
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Aftachment |

Quality Assurance Plan for Pesticide Air Monitoring
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State of Califomnia
California Environmental Protection Agency
Air Resources Board

QUALITY ASSURANCE PLAN
FOR PESTICIDE AIR MONITORING
Prepared by the

Monitoring and Laboratory Division
Engineering and Laboratory Branch

~ Revised: May 11,1999

APPROVED;

Kevin Mongar, Project@hgineer
Testing Section

T (7 by

Bob Okamoto, Chemist

: Eiuauon Section 2

ia L. Casyonov , Manager

Te g Section /
7Z

George Lef¥, Chief
Engineering and Laboratory Branch

This Quality Assurance Plan has been reviewed by the staff of the California Air Resources
Board and approved for publication. Approval does not signify that the contents necessarily
reflect the views and policies of the Air Resources Board, nor does mention of trade names or
commercial products constitute endorsement or recommendation for use.
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QUALITY ASSURANCE PLAN FOR PESTICIDE MONITORING

1. Introduction

At the request of the Department of Pesticide Regulation (DPR), the Air Resources Board
(ARB) staff determines the airborne concentrations of specified pesticides followmg monitoring
recommendations established by the DPR. This air monitoring is conducted to fulfill the
requirements of AB 1807/3219 (Foed and Agricultural Code, Division 7, Chapter 3, Article 1.5)
which requires the ARB “to document the level of airborne emissions .... of pesticides which
may be determined to pose a present or potential hazard...” when requested by the DPR. The
documentation of airborne concentrations is usually accomplished through two types of
monitoring. The first consists of five to eight weeks of ambient monitoring in the general area
of, and during the season of, peak use of the specified pesticide. The second is monitoring
around the perimeter of a field during and for 72 hours after an application has occurred. These
are referred to as ambient and application monitoring, respectively. To help clarify the ‘
differences between these two monitoring programs, ambient and application are highlighted in -
bold in this document when the information applies specifically to either program. The purpose
of this document is to specify quality assurance activities for the sarnplmg and laboratory
analysis of the monitored pesticide.

A. Quality Assurance Policy Statement

Itis the policy of the ARB to provide DPR with accurate, relevant and timely air
_ monitoring measurements of airborne pesticide concentrations. The goal of this document isto
identify procedures that ensure the implementation of this policy.

B. Quality Assurance Objectives
" Quality assurance objectives for pesticide mqnitpring are as follows.

(1) to establish the necessary quality control activities relating to site selection, method
validation, analytical standard operating procedures (SOP), sample collection, sampling
and analysis protocol, data reduction and final reports, and;

(2) to assess data quality in terms of precision, accuracy and completeness, and;

(3) to design air monitoring strategies to meet the pestlcxde target (estimated) quantitation
levels as provided by the DPR.

1L Air Monitoring

All sa.mplmg will be coordinated through communication with the County Agncul‘cural
Commissioner’s Office. The local Air Quality Management District (AQMD) or Air Pollution
Control District (APCD) will be notified prior to any monitoring. Sample collection willbe
conducted by staff of the Testing Section or staff of the Air Quality Surveillance Branch of the
-ARB, or an approved ARB contractor.



A. Siting

The location and time-frame for ambient and application monitoring are based on _
direction provided by the DPR in their “Use Information and Air Monitoring Recommendation
for Pesticide Active Ingredient” documents. These recommendations are based on historical
trends (normally 2 to 3 years prior) and are submitted to the ARB by the DPR approximately 1
year in advance of intended monitoring. The recommendations direct ARB to monitor for a
pesticide in specific counties during specific use periods. Pesticide use maps (historical) and
histograms are used along with close coordination with staff of the County Agricultural ~
Commissioner’s Office to predict areas (and times) of use for the pesticide for the upcoming use
year. Approximately one month prior to the scheduled monitoring DPR will reevaluate the

“historical use trcnds using the most recent pesticide use data available.

For selection of ambient monitoring sites; ARB staff work through authorized
representatives of schoo! districts, private companies or city, county or state government
agencies. The probe (sampler) siting critefia for ambient pesticide monitoring were obtained
from the U.S. EPA “Ambient Air Quality Surveillance” criteria (40 CFR, Part 58) and are listed
in TABLE 1. As per the DPR monitoring recommendations, three to five sites are chosen. The
monitoring objective in choosing these sites is to estimate population exposure in relatively high-
population areas or in areas frequented by people (e.g., schools or school district offices, fire :
stations, or other public buildings). Sampling sites should be located near (in regions of) specific
agricultural crops as recommended by the DPR. One additional site is chosen and designated to
be an urban area “background” site which is located away from any expected applications.
Information will be collected for each site and reported to DPR regarding; 1) the proximity of the
each sampler to treated or potentially treated fields, including the distance and direction, and 2)
the distance the sampler is located abave the ground. Normally the ambient samplers will be
- located on the roof of a one-story building (e.g., at schools) with the sample cartridge located
about 1.5 meters above the roof.

Probe siting criteria for placement of samplers around a pesticide application are the same
as for ambient monitoring tests (TABLE I). A minimum of four samplers are positioned, one on
each side of the field. A fifth sampler is collocated at one position, normally the downwind side
(based on prevailing breezes). Once monitoring has begun, the sampling stations are not moved, -
‘even if the wind direction has changed. Ideally, samplers should be placed at a minimum
distance of 20 meters from the perimeter of the field and should be equidistant from the field.
These requirements are nearly impossible to meet because of the physical limitations of most
application sites. Twenty meters from a potential application field invariably places the sampler
on another landowner’s property, in another field where tractors and other equipment must
operate, or into another orchard where the siting criteria cannot be met. Fences, canals, roads, -
ditches, railroad tracks, brush, trees, houses, barns, livestock, parked equipment, uncooperative
neighbors, etc. are common obstacles. Monitors are placed as far as possible, up to 20 meters,
from the field Attempts are always made to center the samplers on the face of a side of the fleld.
The sampler is placed to maximize the distance from the field and to avoid obstructions
bordering the field Conditions at the site will dictate the actual placement of monitoring
stations. Information is collected and reported to DPR regarding; 1) an accurate record of the
positions of the monitoring equipment with respect to the field, including the exact distance that
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the sampler is positioned from the field; 2) an accurate drawing of the monitoring site showing

the precise location of the meteorological equipment, trees buildings and other obstacles; 3) the

elevation of each sampling station with respect to the field and the orientation of the field with
respect to North (identified as true or magnetic North). Determination of an appropriate site for
an application test is based on the “recommendations” provided by the DPR. Parameters used

to choose the site are:
crop type,

kWb

minimum field area of 10 acres,
minimum application rate (as directed by the DPR),

type of application (normally no preference by the DPR),

availability of sites on all four sides of the field which meet the criteria in Table 1 and

can be sited 20 meters from the perimeter of the field (quite often this is not possible,
1.e., normally 4 sites are chosen but they may not all meet the criteria), and
6. accessibility and security of the sampling sites/equipment.
Monitoring sites (fields) are arranged through communication with, and the voluntary
cooperation of, applicators, grawers or owners for application monitoring. Normally,
representatives of the County Agricultural Commissioner’s Office will make initial contact with
the applicators/growers or will at least provide a list of possible candidates.

TABLE 1. PESTICIDE PROBE SITING CRITERIA SUMMARY

Height Above Ground (Meters)

Structure (Meters)

Minimum Distance from Supporting

Vertical

T2-15
i

Horizontal

1

Other Spacing Criteria

1. Should be 20 meters from trees.

2. Distance from sampler to obstacle,
such as buildings, must be at least
twice the height the obstacle protrudes
above the sampler.

3." Must have unrestricted air flow 270°
around sampler. '

4. Samplers at a collocated site
(duplicate for quality assurance) should
be 2-4 meters apart if samplers are high
flow, >20 liters per minute.

B. Schedule

Samples for ambient pesticide monitoring will generally be collected over 24-hour
periods on a schedule of 4 samples per week (Monday through Friday) for 5 to 7 weeks.
Occasionally the normal schedule will be interrupted due to holidays and make-up samples may

be collected over weekends.

VY
[ ]

___Individual application monitoring schedules will vary based on the type and length of
application but will follow the schedule guidelines outlined below in TABLE 2. Ideally, the
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monitoring study will include samples taken before, during and for approximately 72 hours
following application.

TABLE.Z. GUIDELINES FOR APPLICATION SAMPLING SCHEDULE

Sample period begins: Sample duration time

Background (pre-application) Minimum of 12 hours

During application : Length of application time

End of application ' 1 hour (or up to 1 hour before sunset) '
1 hour post-application 2 hours (or up to 1 hour before sunset) !
3 hour post-application 3 hours (or up to 1 hour before sunset) !
6 hour post-application 6 hours (or up to | hour before sunset) !
1 hour before sunset i Overnight? (until 1 hour after sunrise)
1 hour after sunrise | Daytime (until 1 hour before sunset)

1 hour before sunset Overnight (until 1 hour after sunrise)
I.hour after sunrise 24-hour (until 1 hour after sunrise)

1 These sample duration times will be adjusted depending on length of application and time of sunset. ‘
2 All overnight samples must include the period from one hour before sunset to one hour after sunrise. If the -

application extends beyond “! hour before sunset” then the ovemight sample will be started at the end of
application.

Occasionally, a pesticide application may occur all day long and over the course of two or
more days. In these instances samples are collected during the first daily application, followed
by a sample from end of application to 1 hour before sunset, followed by an overnight sample
ending at either the start of application or 1 hour after sunrise the next mormning (same for second
or more application days). Following the end of the application, samples are collected according
to the above schedule, starting with the 1-hour sample.

- C. Meteorological Monitoring

Data on wind speed and direction, barometric pressure, relative humidity and air .
temperature will be collected during application monitoring by use of an on-site meteorological
station. The meteorological data will be acquired using a data logger at a minimum of 15 minute
intervals (averages). Meteorological systems will be calibrated as specified in the ARB mam_lal,
““Air Monitoring Quality Assurance, Volume II, Standard Operating Procedures for Air Quality
Monitoring.” Meteorological data are not collected for the ambient monitoring programs.



Il  Method Validation

A. Method Detection Limit

The method detection limit (MDL) is defined as the lowest concentration at which
individual measurement results for a specific analyte are statistically different from a blank (that

‘may be zero) with a specified confidence level for a given method and matrix.

MDL is defined as 3.14 x s; where s is equal to the standard deviation of seven replicate
spiked samples (e.g., XAD sample cartridges). The spiked samples are prepared and analyzed in
the same way as actual samples. The spikes should be prepared at a concentration that is
between one to five times the estimated MDL.

B.  Estimated Quantitation Limit

The estimated quantitation limit (EQL) is the recommended lowest level for quantitative
decisions based on individual measurements for a given method and representauve matrix. This

“EQL is defined as 5 x MDL.

C. Reproducibility

The reproducibilify of the method should be cictenninéd by performing five replicates at

_ three different concentrations. The lowest level should be at or near the EQL. The average and

standard ‘deviation of each set of replicates should be determined and reported.

D. Extraction Eﬂi‘ciency

Extraction efficiency is defined as the amount of pesticide recovered from a spiked
sample. Three replicates at two levels and blank should be extracted with the average and
standard deviation determined for the replicates. The average amount divided by the amount

added multiplied by 100 will give the percent recovery. Recommended recoveries should be
between 70-130%.

E.  Sampling Efficiency

Sampling efficiency is determined by spiking a sample with a known amount of
pesticide. The spiked sample is placed in a sampler and set to the same flow rate and time that
samples are collected. At a minimum three replicate spiked samples at a concentration two times
the EQL of the method and a collocated background are collected. The samples are extracted
and average recovery and standard deviation of the spike samples are determined.

F. Breakthrough

Breakthrough is determined by using a two stage sampling media (usually a filter or res;g)
The front stage is spiked with a known quantity of the pesticide. The breakthrough study

samples are normally spiked at a relatively high level, e.g., at a level that might be observed



during an application study. If time and resources permit, both low and high level spike studies
are run. The backup will be the same filter or resin type and placed in series with the front filter
or resin. Alr is passed through the sampler at the same flow rate and sample time as a real
sample (minimum sample time of 24 hours). The front and backstage are recovered and extracted
.separately. If breakthrough is observed then the sampling strategy must be reviewed, modified
and retested before the start of a sampling project. .

G. Freezer Storage Stability

Spiked samples should be stored under the same conditions as the samples and for the
anticipated time that the samples are stored. Recoveries are determined. A high (either at a level
expected during the application study or at the high end of the calibration curve) and a low (1to

2 times the EQL) concentration set should be studied. A set consists of three replicate spikes
each for 3 time intervals.

IV. Field Sampling Quality Control Procedures
Monitoring programs will include the following quality control procedures:

A. Sample Labels

Sample labels will be affixed either directly to the sampling cartridgé or will be placed in
the individual sample container (e.g., culture tube or zip-lock bag). The sample labels will
include at least the following information.

1. Pesticide name and the ARB project number.
2. Lognumber
3. Sample IL.D.
4. Monitoring Location )
5. Sampling end date
6. General comments
B. Log Sheets

Field data log sheets will be used to record the sampling log number, sample 1.D., start

and stop dates, start and stop times, start and end flow rate, initials of individuals conducting
 sampling, malfunctions, leak checks (at the beginning and end of each sampling period, see
Appendix I), weather conditions (e.g., rain) and any other pertinent data which could influence
sample results. Refer to Appendix I for a recommended log sheet format.

C. Chain of Custody Forms

Attached as Appendix II is a recommended format for chain of custody (COC) sheets. A

COC sheet must accompany any/all samples during transport, transfer or storage. All exchanges.

of sample possession must be recorded. The laboratory will keep copies of the COCs and



forward the originals to the pro_)cct engineer. The original COC sheets must be retained in the
pesticide project file.

D. Flow Controller Calibration and Audit

Field flow controllers (rotameter, electronic flow controller or critical orifice) shall be
calibrated against a referenced standard prior to a monitoring period. This referenced standard
(e.g., digital bubble flowmeter or electronic digital mass flowmeter) must be verified, certified or
calibrated with respect to a primary standard at least once per year by the Quality Management
and Operations Support Branch (QMOSB) of ARB. Appendix V shows an example of a form to

. document the flow controller calibration results.

A flow audit of the field air samplers will be conducted by the QMOSB beforé each
pesticide monitoring project. If results of this audit indicate a difference from the calibrated
values of more than 10%, then the field flow controllers should be rechecked until they meet this

objective. A written report of the QMOSB audit results will be mcluded as an appendix in the
final momtonng report.

Sampling flow rates should be checked in the field and noted before and after each
sampling period. A separate, certified flow meter (i.e., not the one used in the sample train to
control flow) will be used to check the flow. The flow rates should be checked after the initial
sampling system leak check and before the “end” sampling system leak check.

E. Background Sampling

A background sample will be taken at all sites (4 sides) prior to an application test. The
duration of the background sample should be sufficient to achieve the pesticide target 24-hour
EQL, as directed by the DPR prior to the test, and must be a minimum of twelve hours and up to
24 hours if scheduling permits. This sample will establish if any of the pesticide being
monitored is present in the air prior to the application. It also can indicate if other environmental
factors are interfering with the detection of the pesticide of concern during analysis.

While one of the sampling sites for ambient monitoring is referred to as an “urban area
background,” it is.not a background sample in the conventional sense because the intent is not to
find a non-detectable level or a “background” level prior to a particular event (or application).
This site is chosen to represent a low probability of finding the pesticide and a high probability

. . of public exposure if significant levels of the pesticide are detected at this urban background site.
Detectable levels of some pesticides may be found at an urban area background site if they are
marketed for residential as well as commercial/agricultural use. An example of an urban area
background site is the ARB air monitoring station in downtown Fresno.

F.  Collocated Samples :
For both ambient and application monitering, the method precision will be demonstrated in

. ——— ——part by collecting samples from collocated samplers (replicate analysis of samples also relates to
method precision). An additional ambient sampler will be collocated at each of the sampling



sites. Normally, collocated samples will be collected at each ambient site every Wednesday for
each week of sampling. The samplers should be located at least two meters apart if they are high
volume samplers (>20 Lpm) in order to preclude airflow interference. This consideration is not
necessary for low flow samplers. The collocated sampler for application monitoring should be-
positioned at the downwind sampling site where the highest concentrations are expected. The
collocated site is not changed after the study starts.

G. Trip Blanks

A trip blank should be included with each batch of samples submitted for analysis. This
will usually require one trip blank for an application monitoring study and one trip blank per
week for an ambient monitoring program. Trip blanks are prepared by opening a sampling

cartridge (e.g., breaking the ends of an XAD glass tube) in the field followed by normal labeling

and sample transport (i.e., along with the samples).
H. Laboratory, Trip and Field Spikes

The laboratory, trip and field spikes are prepared, extracted and analyzed at the same time
and they are generally all spiked at the same level. The laboratory spikes are immediately
placed in the laboratory refrigerator (or freezer) and kept there until extraction and analysis. The
trip spikes are kept in the freezer until transported to the field. The trip spike samples are kept
on dry ice in an ice chest (the same one used for the samples) during transport to and from the
field and at all times while in the field except for trip spike sample log-in and labeling. The field
spikes are stored and transported in the same way as the trip spikes. However, field spikes are
obtained by sampling ambient air through the spiked cartridge at the same environmental and
experimental conditions as those occurring at the time of the study.

Ambient field spikes are collocated (same location, flow rate and sampling period) with a
sample collected at the urban background sampling site (to minimize background .
concentrations). Ambient field spikes are normally prepared at a level of approximately 2 times
the EQL, or at a level representative of ambient concentrations.

Application study field spikes are collocated with the background samples collected at the
four sides of the application site (i.e., one background and one field spike per side). Application
field spikes are normally prepared at a level close to expected air concentrations. Field spike
results are corrected by subtracting the amount of pesticide residue found in the collocated,
unspiked sample before calculation of residue recoveries.

I.  Transportation of Samples

All samples will be capped, placed in a sample container (e.g., culture tube or zip-lock bag)
and placed in an ice chest on dry ice immediately following sample collection and labeling. The
samples will remain on dry ice until transferred to the laboratory and will then be stored in the
lab refrigerator or freezer. Any special handling procedures will be identified during the method

“validation and will be outlined in the SOP.
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J. Meteorological Station Calibration

Meteorological station calibration procedures will be performed as specified by the ARB
manual, “Air Monitoring Quality Assurance, Volume II, Standard Operating Procedures for Air

- Quality Monitoring.”

"K. Preventive Measures

To prevent loss of data, spare pumps and other sampling materials should be kept available
in the field by the operator. A periodic check of sampling pumps, meteorological instruments,
extension cords, etc., should be made by sampling personnel.

V. Analysis

Method development and analysis of all field samples must be conducted by a fully
competent laboratory. To ensure the capability of the laboratory, a systems audit may be
performed, upon request, by the ARB Quality Management and Operations Support Branch
(QMOSB) prior to the first analysis per a pesticide project. After a history of competence is
demonstrated, an audit prior to each pesticide project is not necessary. However, during each
pesticide project, the spiked samples discussed above should be provided to the laboratory to

demonstrate accuracy and precision. These spiked samples will be prepared by qualified ARB
laboratory staff.

If using GC/MS, isotope dilution is the recommended method for quantitation. Isotope
dilution is where the isotope analog of the target compound is spiked to the sample prior to
sample preparation. The internal standard goes through the same sample and analytical steps
that the target analyte does thus compensating for losses during sample preparation and
instrument variability during analysis. When no isotope is available an internal standard is
recommended. An internal standard is spiked to the sample just prior to analysis. The internal

~ standard compensates for instrument variability. If no suitable internal standard is found then an

external standard method may be used.

VI. Analytical Quality Control Procedures
A. Mass Spectrometer Tuning (if MS is used)

A daily tune shall be performed using perfluorotributyl amine (PFTBA). The MS should
be calibrated to optimize the MS for the mode of operation and type of pesticide analyzed.
Documentation and performance criteria shall be specified in the standard operating procedure.
A record of the tune for each batch should kept on file. A daily tune must be performed prior to
the analysis of an analysis sequence and every 24 hours during an analysis sequence. If longer
intervals between tunes are used, then the stability of the MS must be demonstrated during the
method development phase and approved prior to the sample analysis.
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B. Calibration

Initial Calibration _

At the beginning of method development an initial multi-point calibration curve is
performed to demonstrate the calibration range of the pesticide analyzed. A typical multi-point
calibration consists of 5 different concentrations with a single replicate at each concentration.
The calibration range usually should not exceed 40:1 with the lowest level standard at the EQL
unless there is no need to measure values as low as the EQL. Depending on the linear range of
the analyte, multi-points with othér than 5 levels may be used although a multi-point with less
than 3 levels is not permitted. Typically a linear calibration is preferred although a dynamic
range using a quadratic is acceptable. For quadratic calibration curves quantitation can only be
performed within the calibration range. Sample above the calibration curve must be diluted into
the calibration range and reanalyzed.
Daily Calibration : ) , :

Prior to the analysis of a set of samples a calibration must be performed. This calibration
is called the daily calibration. The daily calibration is either a multi-point calibration or a
mid-point calibration. The mid-point calibration consists of a single calibration at the mid-point '
of the initial multi-point calibration curve. If the mid-point is within a prescribed range (i.e., .
within +/- 20% of the original calibration) as determined from the initial calibration then the
original initial calibration is still considered valid and the response is replaced. If the mid-point
calibration is outside that range then another multi-point calibration must be performed. A
calibration check at the same level is also run. If the mid-point calibration and the midpoint
calibration check are within a prescribed range (i.e., +/-20%) of each other then analysis can
begin. If the calibration check is outside the specified range then the problem must be rectified
before analysis can begin. ' . '

C. Reagent Blanks.

A reagent (solvent) blank is performed at least for every batch of reagent used. The
reagent blank uses the same solvent that was used for the sample preparation. The blank should
be free of interferences. If low level contamination of the pesticide residue is found in the
reagent blank (as may happen when using isotope dilution), then a reagent blank will be
performed before analysis of each batch of samples. A reagent blank must be analyzed after any
sample which results in possible carry-over contamination.

D. Laboratory Control Blank.

A laboratory blank is run with each batch of samples. A laboratory control blank (blank -

sampling media, e.g., resin cartridge or filter) is prepared and analyzed by the same procedures
as used for field samples. Laboratory blank results must be no higher than 20% of the lowest
value reported. ‘ :



E. Laboratory Control Spike.

A laboratory control spike (LCS) is a resin cartridge spiked (at the level of the midpoint
of the daily calibration runs) with a known amount of standard. The LCS is prepared and
analyzed the same way as the samples. Two LCS are performed for each batch of samples.
Laboratory control spikes need to be within 40% (100*difference/average) of each other and
have recoveries that are +/-30% of the theoretical spiked value. If in the method development

stage 1t is found that the differences or recoveries are larger, then they must be approved by ARB
- before the analysis can begin.

" F. Calibration Check Samples.

A calibration check sample (CCS) is a mid-point standard run after every tenth sample in

an analysis set. The purpose of the CCS is to ensure sample drift is within specified values. The

CCS sample must be within +/- 25% of its theoretical value. If the standard is outside this range,
then the samples associated with that calibration check sample must be reanalyzed. If in the
method development stage it is found that the CCS variation is greater than 25%, then the
percent variation limit used for the method must be approved by the ELB Branch Chief before
the analysis can begin.

G. Duplicate Analysis.

A duplicate analysis is a sample analyzed in duplicate as a'measure of anatytical
precision. Every tenth sample of an analysis set must be run in duplicate.

H. Standard Operating Procedures

Analytical methods must be documented in a Standard Operating Procedure (SOP) before

monitoring begins. The recommended format for the SOP is provided in Appendix III. The SOP

will include a discussion of all of the procedures outlined above in this section. The SOP will
also include a summary of method development results as outlined in Section III above.

VII. Sampling and Analysis Protocol

Prior to conductihg any pesticide monitoring, a sampling and analysis protocol, using this
document as a guideline, will be written by the ARB staff. The protoco! describes the overall
monitoring program, the purpose of the monitoring and includes the following topics:

I3

1. Identification of the sample site locations, if possible.

2.  Description of the sampling train and a schematic showing the component parts and
their relationship to one another in the assembled train, including specifics of the
sampling media (e.g., resin type and volume, filter composition, pore size and
diameter, catalog number, etc.). '
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3.  Specification of sampling periods and flow rates.

4.  Description of the analyticﬁl method (SOP included if possible).
5. Tentative test schedule and expected test personnel.

6.  Safety information specific to the pesticide monitored.

Specific sampling methods and activities will also be described in the monitoring plan
(protocol) for review by ARB and DPR. Procedures which apply to all sampling projects
include: (1) sample log sheets (APPENDIX I), (2) chain of custody forms (APPENDIX ), (3)
sunlight and rain shields for sample protection during monitoring, (4) sample storage in an ice
chest on dry ice until delivery to the laboratory, (5) trip blanks and, (6) laboratory, trip and field
spikes. The protocol should include: equipment specifications (when necessary), special sample
handling and an outline of sampling procedures. The protacol should specify any procedures
unique to a specific pesticide.

VIII. Final Reports and Data Reduction

The mass of pesticide found in each sample should be reported along with the volume of
air sampled (from the field data sheet) to calculate the mass per volume for each sample For-
“each sampling date and s1te concentrations should be reported in a table as ug/m (mlcrogram
per cubic meter) or ng/m° (nanogram per cubic meter). When the pesticide exists in the vapor
phase under ambient conditions, the concentration should also be reported as ppbv (parts per
billion, by volume) or the appropriate volume-to-volume units at conditions of 1 atmosphere and -
25 °C. Collocated samples should be reported separately as raw data, but then averaged and
treated as a single sample for any data summaries. For samples where the end flow rate is
different from that set at the start of the sampling period, the average of these two flow rates
should be used to determine the total sample volume.

The final report should indicate the dates of sampling as well as the dates of laporato;y
receipt, extraction and analyses. These data can be compared with the stability studies to
determine if degradation of the samples has occurred.

Final reports of all monitoring studies are sent to the Department of Pesticide Regulation,
the Office of Environmental Health Hazard Assessment, the Department of Health Services, the
Agricultural Commissioner’s Office, the local AQMD as well as the applicator and/or the '
grower. Final reports are available to the public by contacting the ARB Engineering and
Laboratory Branch.

A. Ambient Reports

The final report for ambient monitoring should include a map of the monitored area which
~shows nearby towns or communities and their rclatlonshlp to the monitoring stations, along with
a list of the monitoring locations (e.g., name and address of the business or public building)

o



including the locations Range/Township/ Section. A site description should be completed for
- _any monitoring site which might have characteristics that could affect the monitoring results
(e.g., obstructions). For ambient monitoring reports, information on terrain, obstructions and
other physical properties which do not conform to the siting criteria or may influence the data
should be described. Information will be collected for each site and reported to DPR regarding;
" 1) the proximity of the each sampler to treated or potentially treated fields, including the distance
and direction, and 2) the distance the sampler is located above the ground.

Ambient data should be summarized for each monitoring location by maximum and second
maximum concentration, average (“detected” results are factored in as (MDL+EQL)/2, <MDL
results are factored in as MDL/2), total number of samples, number of samples above the
estimated quantitation limit (EQL), number of samples “detected” and the number of samples
below the MDL. For this purpose, collocated samples are averaged and treated as a single

, :‘Jsample

B.  Application Reports

Similarly, a map or sketch indicating the general location (nearby towns, highways, etc.) of
the field chosen for application monitoring should be included as well as a detailed drawing of
the field itself and the relative positions of the monitors. For application monitoring reports, as
-much data as possible should be collected about the application conditions (e.g., formulation,
application rate, acreage applied, length of application and method of application). This may be
provided either through a copy of the Notice of Intent, the Pesticide Control Advisor’s (PCA)
recommendation or completion of the Application Site Checklist (APPENDIX IV).
Meteorological data will be reported in 15 minute averages for the application site during the
monitoring period. Meteorological and pesticide air concentration data will also be summarized

as wind roses for each application sampling period. The raw meteorological data file will also be
transferred to DPR on 1.44 mb ﬂoppy disk.

C. Quahty Assura.nce -

All quality control and quality assurance samples (blanks, spikes, collocated etc.) analyzed
by the laboratory must be reported. Results of all method development and/or validation studies
(if not contained in the S.0.P.) will also be reported. The results of any quality assurance
activities conducted by an agency other than the analytical laboratory should be 'mcludfad in the
report as an appendix. This includes analytical audits, system audits and flow rate audits.
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APPENDIX I

SAMPLE FIELD LOG BOOK
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SAMPLE FIELD LOG BOOK
Project: Pesticide Air Monitoring

Project #:
Weather
‘ =overcast | Techn.
Log | Sample | Date | Time | Start | End | Start | End Comments | pc=partly | [nitial
# ID On/Off | On/Off | Flow | Flow | Leak | Leak 1 c=cloudy
Check | Check k=clear
) i 31
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APPENDIX I

CHAIN OF CUSTODY FORM .
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CHAIN OF CUSTODY FORM
CALIFORNIA AIR RESOURCES BOARD
MONITORING AND LABORATORY DIVISION
P.O. Box 2815, Sacramento CA 95812

PESTICIDE
CHAIN OF CUSTODY
SAMPLE RECORD
Job #: Date:
Sample/Run #: Time:
Job Name: '
Sample Location:
Type of Sample:
Log #'s:
: METHOD
ACTION DATE TIME INITIALS * OF
Sample Collected ‘ ‘STORAGE
o GIVEN BY | TAKEN BY | freezer, ice
Transfer _ ordryice
Transfer
Transfer
Transfer
Transfer
Transfer
L_OG #|ID#
RETURN THIS FORM TO:

Arn TT—Pace 1
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APPENDIX TII

ANALYTICAL STANDARDOPERATING PROCEDURE FORMAT

34



II1.

ELEMENTS TO BE INCLUDED IN LABORATORY STANDARD OPERATING
PROCEDURES FOR PESTICIDE AIR ANALYSIS

Engineering and Laboratory Branch
Air Resources Board
April 1999

SCOPE

A. Description of scope and detection limits of pesticide(s) to be analyzed.
B. Documents and references upon which method is based.
C. Definitions of any special terms must be given.

SUMMARY OF METHOD

A. General description of sampling and analytical procedure. Enough information
should be included for an experienced analyst to readily recognize the pnnc1p1es of
operatlon

INTERFERENCES AND LIMITATIONS

A. . Comments made here should cover both analytical and samplmo problems known
and potential.

. EQUIPMENT AND CONDITIONS

A. INSTRUMENTATION: As specific a description as possible. “Any modifications or
improvements of the basic system must have an accompanying schematic. For

chromatographic analysis list columns, flow rates, temperatures, detectors, amplifier

ranges and attenuations, sample volumes, etc. N
B. AUXILIARY APPARATUS: Provide a description of the function and operatmg
conditions. Include a description of the sampling equipment if the equipment is
- specific to this method. For example, “Vacuum pump, ACME Model 62, capable of
maintaining a 1 CFM Air Flow at 10” vacuum.”

REAGENTS AND MATERIALS

A. Provide a list of all reagents used and specify purity and/or grade.

B. Describe preparation of any special reagents for analysis and sampling.

C. Specify composition, preparation, and concentrations of stock, intermediate, and
working standards.

D. Describe in detail any necessary sa.fety precautxons for handling and dlsposmon of
chemicals.

Ane . TIT —_ Pana 1
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VI. PROCEDURES

A.

FIELD SAMPLING TECHNIQUES

1.

- custody and sample identification procedures.
2. Describe equipment used.
3. :
4. Describe any potential problems and limitations, with means of controlling such

S.

Refer to appropriate Field Sampling S.O.P. for exact details of sampling, chain of

List sampling conditions: materials, flow rates, etc.

problems.

Describe any methods used to split samples for other types of analyses, if
necessary.

LABORATORY SAMPLE PREPARATION/PRETREATMENT TECHNIQUES

1.

Describe (or refer to an appropriate section of a Laboratory Quality Control
Manual) a protocol for sample log-in procedures, including document control and
sample examination for damage. Any possible hazards due to toxic or flammable
chemicals must be clearly identified. Any sample storage requirements, such as
immediate refrigeration or protection for light must be noted.

Describe any methods used for preconcentration, dilution clean-up filtration,
extraction, concentration, etc., after the sample is received from the field.

ANAYSIS .

L.

2.

Describe as clearly as possible the exact instrument configuration and set-up i
techniques

Describe analysis blank and calibration procedure with associated limits on
precision and accuracy. Describe analysis of Control Samples and limits of the
resulting data. Describe steps taken in an “out-of-control” situation. Specify the
format and location of recorded calibration and Control Sample data.

." Describe sample analysis. Description must include an example of expected data

(for example, a sample chromatogram with all components of interest labeled).
Give calculation procedures for results. Descnbe data recording and data

-submittal.

VII. PERFORMANCE CRITERIA

A.

Describe frequency of duplicate analyses, spikes, field blanks, and acceptable limits
of each.

Describe frequency of multiple standard analyses to check method linearity and
detection limit.

If confirmatory method is used refer to specific S.0.P.

Arn-TTT - Pana ?
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VIII. METHOD VALIDATION

Validation testing should provide an assessment of accuracy, precision, interferences,
method recovery, method detection limit and estimated quantitation limit. Method
documentation should include confirmation testing with another method when possible, and
quality control activities necessary to routinely monitor data quality control such as use of
control samples, control charts, use of surrogates to verify individual sample recovery, field

blanks, lab blanks and duplicate analysis. All data should be properly recorded in a laboratory
notebook.

The method should include the frequency of analysis for quality control samples. Analysis
- of quality control samples are recommended before each day of laboratory analysis and after
every tenth sample. Control samples should be found to be within control limits previously
established by the lab performing the analysis. If results are outside the control limits, the
method should be reviewed, the instrument recalibrated and the control sample reanalyzed.

All quality control studies should be completed prior to sampling and include recovery data
from at least three samples spiked at least two concentrations. Instrument variability should be
.assessed with three replicate injections of a single sample at each of the spiked concentrations.
A stability study should be done with triplicate spiked samples being stored under actual

- conditions and analyzed at appropriate time internals. This study should be conducted for a A
minimum period of time equal to the anticipated storage period. Prior to each sampling study, a
conversion/collection efficiency study should be conducted under field conditions (drawing
ambient air through spiked sample media at actual flow rates for the recommended sampling
time) with three replicates at two spiked concentrations and a blank. Breakthrough studies

- should also be conducted to determine the capacity of the adsorbent material if high levels of

pesticide are expected or if the suitability of the adsorbent is uncertain. The following data will
be included in the SOP.

A. A table describing linearity (correlation coefficients), accuracy (method bias),
: - -precision (standard deviations at all levels analyzed), and detection.
B. ' Data on sampling efficiencies, stability, pertinent breakdown products, break through
volumes and desorption efficiencies.
C. Data on storage stability and conditions for samples and standards.
D. References to quality assurance information derived from published and/or
interlaboratory sources if available.
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APPLICATION CHECKLIST



APPLICATION CHECKLIST

Pesticide:

County:

Crop:

R

Field Address:

5. Field Location (R/T/S):

6. Field Size (acres):

7. Contact Person:

8. Background Monitoring Period:

9. Target EQL Met?:

10. ‘Product Applied:

11. Application Rate:

12. Comments on Tank Mix:

13. Method of Application (ground, air, irrigation, injection, tarping etc.):

14. Start of Application:

15. End of Application:

16. Pattern of Application: (e.g., east to west):

17. Weather Conditions:

.18. Met Station Location (and elevation):

19. Any Other Applications in Area:

20. Sampler Elevations:

___Camera pictures of each sampler from all 4 directions
__ Camcorder video of each sampler in relation to field and surroundings
—_ Rotameter #s logged

___Check dimensions of field with known acreage (43560 fi*/acre) & compare sides
___Crops around field labeled on diagram

App. IV —Page
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APPENDIX V

FLOW CONTROLLER CALIBRATION FORM
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FLOW CONTROLLER; 1-POINT FLOW CALIBRATION SHEET
‘ - Pre v
Project: - Post Project #: Date:

- Desired Flow _ Calib. by:
Rate: '

(name)
BUBBLEMETER READINGS

Controller ID:

Controller, Set:

-Readings:

-Readings:

-Readings:

Average:
Deviation:

Controller ID:
Controller Set:

-Readings:

-Readings:

-Readings:

Average:
"~ Deviation:

Average of Averages

PROCEDURE o
Set-up sampler as if to collect sample, inciuding filled sample cartridge.

Set flow controller to achieve desired flowrate and record controller setting.

Observe and record Bubblemeter flow (on form or direct to floppy - Change File name).
Reset to zero. Then repeat step 3 two more times.

Calculate the average of 3 readings;

Repeat steps 1 thru § for each Rotameter.

7. Average of Averages and Deviation automatically calculated Replace any Rotameters that
,,,,, o deviate by-10% or more-from the Average of Averages. -
8. QA Section will get a copy for comparison with their results for the same setups.

o oh 0N

App. V-—Page 1
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Standard Operating Procedures for the
Analysis of Chlorothalonil in Ambient Air



- California Environmental Protection Agency

@= Air Resources Board

Spedial Analysis Section
Northern Laboratory Branch
Monitoring and Laboratory Division

Draft

Standard Operating Procedure
Sampling and Analysis of 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile
(Chiorothalonil) in Ambient Air

May 17, 2002

Approved by:

Russell Grace, Manager
- Special Analysis Section.



1. SCOPE

This is a gas chromatography/mass selective detector (GC/MSD) method for
determination of 2,4,5,6-tetrachloro-1,3-benzenecarbonitrile (chiorothalonil) from
ambient air samples. The method was adapted from the California Air Resources

Board Standard Operating Procedure for the Analysis of Chiorothalonil in Ambient Air
dated January 1992.

2. SUMMARY OF METHOD

Ambient air is collected on XAD-2 cartridges. Sample cartridges are stored at 4

~ degrees centigrade (°C) prior to extraction. Samples cartridges are extracted using
methylene chloride and an ultrasonic bath. Samples analysis is performed using a
GC/MSD in the selected ion- momtonng mode (SIM). Sample analysis and quantitation
uses the internal standard Aldrin 3¢,, which is added to each extract prior to GC/MSD
analysis. Estimated quantitation levels for this method range from approxmately 3

nanogram per cubic meter to 300 nanogram per cubic meter (ng/m ) prior to sample
dilution.

3. INTERFERENCES / LIMITATIONS

Method interference may be caused by contaminants in solvents, reagents, glassware
and the XAD-2 cartridges that can lead to discrete artifacts or elevated baselines.
Analysis of samples containing high concentrations of early eluting pesticide

components may cause significant contamination of the analytical equipment. Both a
system blank and extraction blank must be analyzed with each batch of samples to
detect any possible method or instrument interference.

4. EQUIPMENT AND CONDITIONS

A. Instrumentation

Hewlett Packard 5890 Series Il gas chromatograph:

Detector: 300° C

Injector: 250° C

Column: Restek Rtx-5MS, 30 meters, 0.32 mm i. d 0.25 ym film thickness, or
equivalent

Temperature Program:

Initial Temperature: 50° C for 1 minute

Ramp 1: 50 to 175° C at 50° C per minute hold for 1 minute

Ramp 2: 175 to 250° C at 25° C per minute hold for 0 minutes

Final Ramp: 250 to 300° C at 50° C per minute hold for 3 minutes
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Splitter opens at 1.0 minute
Carrier gas: Helium at 1.5 ml/minutes constant flow mode

Hewlett Packard 5972 mass selective detector:

Acquisition Mode: SIM
Masses: 5 minutes to 7.45 minutes 264, 266, and 268 for chlorothalonil
Masses: 7.45 to 12 minutes 265, 267, 269 for Aldrin '3C,

Tune File: PFTBA Autotune at maximum sensitivity
B. Auxiliary Apparatus

XAD-2 cartridges (SKC cat # 226-30-6) or equivalent
Glass amber vials, 2-mi capacity with septum caps.
Sonicator v

C. Reagents

Hexane (B&J brand pesticide grade or equivalent)
Acetone (B&J brand reagent grade or equivalent)
Chlorothalonll 98.5% pure (Chem Service Inc. PS-1020)

- Aldrin *C4 99% pure, 100 pg/ml (Cambridge Isotopes Laboratories Inc. CLM-
3347)

“D. Gases’
Compressed Helium Grade 5 or better
5. SAMPLE COLLECTION

a) Samples are collected in the field with a maximum flow rate of three (3) liters
per minute (Ipm).

b) After collection the samples are place in a glass tube and stored in a cooler
at 4° C or less until extracted.

c) According to EPA method TO-10A the cartridges should be extracted wnthm
seven (7) days. An analyte specific holding time should be determined. See
section 8F for storage stability summary.

6. SAMPLE EXTRACTON

a) Prepare a method blank and laboratory control sample (LCS) cartridge with
every batch of field samples not to exceed twenty (20) samples in an
analytical batch.

b) Spike the LCS with 20 ng 'of Chiorothalonil prior to extraction.
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d)

e)

g)

h)
D)
)

Carefully score and break the XAD-2 cartridge just above the glass wool plug
and spring on the primary section.

Remove the glass wool plug using forceps.

Pour the XAD-2 resin from the primary section into the glass vial.

Carefully score and break the XAD-2 cartridge just above the glass wool plug
on the secondary section.

Carefully using 3.0 ml of methylene chloride rinse the inside of the primary
section into the glass vial. Cap tightly.

Retain the secondary section for later analysis to check for breakthrough.
Place all the vials in an ultrasonic bath and sonicate for 30 to 45 minutes.
Filter the extract through a 2.7-micron filter into a second vial and store at 4°C
until ready for analysis.

ANALYSIS OF SAMPLES

a)

b)

d)

Transfer 1.0 ml of the sample extract to a 1.5-ml amber autosampler vial.

Add 30 ng of internal standard (Aldrin **C4). Sample extract is now ready for
analysis.

-Prior to sample analysis perform a PFTBA autotune using the maximum

sensitivity tune option. Evaluate the tune using the criteria listed in Appendix
1. If the tune does not meet the criteria, retune. If the tune continues to be.
unsuccessful, perform corrective maintenance and then retune.

Perform an initial calibration curve using concentrations at or near the EQL to.
approximately 30 times higher. At least 5 points must be analyzedto
establish a calibration curve. Appendlx 2 lists the concentrations used when
the EQL is approximately 3 ng/m®.

Prepare a sample sequence for the GC/MSD. The sequence should include
a continuing calibration verification standard (CCV), and a system blank, for
every 10 samples analyzed. If this batch of samples includes a method blank
and /or LCS, they should be run prior to field samples to verify that QC

- criteria have been met.

Because of the nature of the XAD-2 cartridge, extraneous components will be
extracted along with the analytes of interest. To minimize excessive carry
over of these contaminants from one analysis to the next, a system blank
should be run after every 5 to 10 sample or more frequently if indicated by
sample chromatograms. In no case should a sample contaminant interfere
with the. peaks of interest. This will be verified by the absence of a peak in
the analyte retention time window during the system blank analysis.

‘A 2-pl injection volume will be used for all analyses.

Review and edit the quantitation reports as needed.

The samples must be diluted if the analytical results are not within the
calibration curve. Every attempt should be made to have the diluted results
fall within the upper half of the calibration curve.



i) The final results will be adjusted by an appropriate dilution factor and
reported in ng/ml.
J) The atmospheric concentration is calculated according to:

Ambient Sample Conc (ng/m®) =  Extract Conc (ng/mi) x 3 ml
Air Volume Sampled (m®)

k) Given instrument sensitivity and a maxnmum sample of 42 m®the EQL for
this method will be approxnmately 3 ng/m®.

8. QUALITY ASSURANCE
A.  Instrument Reproducibility

Establish the reproducibility of the instrument and analytical method as follows: Analyze
three different concentrations of standard (low, medium, and high levels) by injecting

each five times. The low, mid and high concentrations were 7, 37 and 88 ng/ml,
respectively.

B. Linearity

A B-point calibration is performed. Calibration standards ranging from at or near the -
EQL to approximately 30 times higher are used for Chlorothalonil. The results are used
to calculate calibration curves using linear or quadratic regression. An r? of 0.995 or
higher is required for an initial calibration to be acceptable. See Appendix 2 for an
example calibration curve. A CCV will be run at the start of each analytical batch, and
after every tenth sample to verify the system linearity. The CCV quantitated value must

- be within 25% of the actual value.
C.  Method Detection Limit

Method detection limits (MDL) are based on the US EPA MDL calculation. -Using the
analysis of seven replicates of a low-level standard, the MDL and EQL for
Chlorothalonil are calculated as follows:

MDL = 3.143*STD
EQL = 5*MDL
Where STD equals the standard deviation of the calculated results for the seven

replicate spikes. The calculated MDL for Chlorothalonil is 0.6432 ng/ml. The EQL for
Chiorothalonil using a three-ml extraction volume and a sample collection volume of



4.2 m’is 2.30 ng/m®. Results above the EQL are reported to three significant figures.
Results below the EQL but above the MDL are reported as DET (detected) and results
less than the MDL are reported as ND (non-detect).

D. Laboratory Control Sample

A laboratory control sample (LCS) is included with each analytical batch. The LCS

stock standard should come from different source or lot then the daily calibration -
standards. The analytical value of the LCS must be within three standard deviations of

it's historical mean. If the LCS is outside of limits then the samples in the analytical

batch must be reanalyzed.

E. Collection and Extraction Efficiency (Recovery)

The target compound at a low (20.2 ng/ml) and high (101 ng/ml) level are spiked on
XAD-2 cartridges, three at each concentration. The spiked cartridges are placed on
field samplers with airflows of 3 Lpm for 24 hours. The samples are extracted with
methylene chioride and prepared as described in section 7. The average percent
recovery should be + 20% of the expected value. The average recoveries were 88%
and 89% for the low and high levels. No breakthrough occurred at the levels tested.

F. Storage Stability

Storage stability studies were done in triplicate for SO ng Chlorothalonil spikes on
XAD-2 cartridge primary sections over a period of 21 days.

G. Breakthrough

Three XAD-2 cartridges were spiked with 1 pg of Chlorothalonil to evaluate analyte
breakthrough. Air was collected at approximately 3 Lpm for 24 hours. Chlorothalonil
was not detected in the back section of the XAD-2 cartridges. Average recovery for
Chiorothalonil from the front sections was 92%.

H.  Safety

This procedure does not address all of the safety concerns associated with chemical
analysis. It is the responsibility of the analyst to establish appropriate safety and health
practices. For hazard information and guidance refer to the material safety data sheets
(MSDS) of any chemicals used in this procedure.
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Appendix 1

Autotune Criteria

A maximum sensitivity autotune should be performed on the detector each day prior to
sample analysis. The autotune report should be evaluated for the following:

1.
2.
3.

Any unusual change in the EM voltage

Peak width for all tune masses should be between 0.4 amu and 0.6 amu.
The relative abundance of tune mass 219.0 should be greater than 25% of
tune mass 69.0

Isotope abundance ratio for tune mass 70.0 should between 0 54% and
1.6%; isotope abundance ratio for tune mass 220.0 should be between 3.2%
and 5.4%.

Masses 28 and 18 should be evaluated to check for air leaks in the system.

If autotune criteria are not met the system should be evaluated for problems. After the
system problems are corrected the detector should be autotuned prior to sample
analysis. Autotune reports should be filed in the instrument autotune folder.
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Appendix 2

Calibration Standard Preparation for Chlorothalonil

The certified neat standard used for calibration was purchased from Chem Service Inc.,
West Chester, Pennsylvania and has the following specification:

LotNo:  276-95A
Expiration date: February 2007
Chlorothalonil 98.5% pure (solid)

A stock standard with a concentration of approximately 1-milligram (mg) per ml was

prepared by weighing 25 mg of chlorothalonil into a 25 ml volumetric flask and bringing
to volume with methylene chloride.

~Using a serial dilution technique the following calibration standards were prepared in
“methylene chloride: 3.04, 6.07, 15.18, 25.30, 43.01, 60.72, 91.08, and 121.4 ng/ml.

A minimum of six standards was used to generate the calibration curve, with the
standard at 3.04 ng/ml being the low point.

Al standard and sample injection used a volume of 2 yl.

Initial calibration curve acceptance requires an r? of at least 0.995.
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Pesticide Sampling Procedures for Adsorbent Tubes
For Ambient Monitoring Studies




Pesticide Ambient Sampling Procedures
For Adsorbent Tubes

Overview:

-Collect samples over the 8-week sampling period; 24-hour samples; 4 sampling periods per
week per site; 5 sampling sites plus an urban background site (ARB Fresno station).

-Collect a collocated sample from each site each Wednesday,

-Submit 1 trip blank per wéek,
-With the trip blank there normélly will be 31 samples collected per week,

-4 field spikes will be run at the ARB site (time collocated exactly with the ambient sample.
The field spikes will be distributed over the monitoring period (e.g., 1 per week on weeks 1, 3,
4, and 6). A trip spike will also accompany each field spike. These field and trip spikes will be
logged in and shipped along with the regular samples. The field and trip spikes will be kept
on dry ice during transport to and storage in the field. ‘ 4

-All samples are stored either in an ice-chest on dry ice or in a freezer,

-The field log sheet is filled out as the sampling is conducted. The originals étay in the field

binder. Please inciude a copy with sample shipments. All QA samples must be logged onto
the log sheet,

-The chain of custody (COC) forms are fi lled out prior to sample shipment; the originals are
- shipped with the samples; make and retain copies if desired (not necessary),

-(Disregard if samples are dnven back to Sacramento) The samples are shipped by UPS next
day delivery, to 13" and T. This is normally done each Monday. The original chain of
custody sheets must accompany the samples. The samples are shipped on 5 pounds ofdry
ice. Review the COCs and log sheet to insure that all documentation is correct and that the
appropriate QA samples have been included.

Sampling Procedure:
Materials that will be needed on the roof to conduct the sampllng lnclude
-Clip board with log sheets
-pencils/pens '
-sample labels
-sample cartridges
-end caps
-plastic test tubes
-0 to 5 sLpm mass flow meter (MFM) with battery

~ Figure out your route for sampling the six locations and try to keep this the same throughout



the study. In general, try to make each sampling period 24 hours; e.g., if start time is 11:10
then end time should be 11:10. (round off to the nearest 5 minutes.) The sample period may
- not always be exactly 24 hours, but that is the target time frame.

Preparation and Set-up

On the way to the first site, plug the MFMs into the batteries. 1t takes the MFMs about
10 minutes to warm up before they can be used. Leave the MFMs plugged in until the
last sample for the day is taken; then unplug for the night to minimize drop in battery
charge. Recharge the batteries once per week to be on the safe side.

Upon arrival at the site, check in if needed Fill out the sample labels for that site. |
suggest a backpack and/or fannypacks to carry the stuff to the roof.

Securely attach one adsorbent sample cartridge to the sampling:tree. MAKE SURE
THE ARROW ON THE CARTRIDGE IS POINTING TOWARDS THE SAMPLE LINE.

Perform the leak check on each sample line by placing a plastic tube cap over the inlet
of the cartridge (with the pump on). The rotameter ball should fall to zero. The leak
check should be performed before setting the flows with the MFMs.

Using the 5 sipm MFM, set the flow rate exactly to 3.0 slpm.

Make sure that the rain/sun cover is pulled down over the sample tube.

Fill out the log sheet, including: log # start date, time, start counter reading, leak check
OK, any comments, and the weather conditions.

Sample collectlon and Shipment
Measure (do not re-set) the flow rates at the end of the sampling period with the MFMs
leak check the sample lines; record the end data on the log sheet.

" Remove the sample cartridge and cap the ends. Attach the sample label like a flag on
the secondary end of the tube. Make sure that the label does not cover the glass wool
separating the primary and secondary beds in the cartridge.

- Place the cartridge in the plastic test tube shipping container.

Place all the samples for each day (6) in a zip-lock bag and_placé ondryiceina cooler

or in a freezer. While driving the route the collected samples need to be kept on dry
ice. '

Collect the collocated (duplicate) samples from each site every Wednesday. These
should be started and stopped at the same times as the regular samples.

Collect a trip blank (TB) once per week while at one of the field sites. It doesn’t matter
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which site (or which day), but note it in the comment section of the log sheet. The TB is
collected by breaking the ends off of a tube, capping and labeling as usual, and storing
along with the rest of the samples. Log the TB into the log sheet.
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Pesticide Adsorbent Tubé Sampling Procedures
For Application Studies

Overview:
~Collect samples according to the schedule i in Table 1 of this protocol

-Collect 4 background samples, one each from the mid-field sampling positions:-
-Collocate 1 field spike with each of the 4 background samples.

-Collect a collocated sample from the downwind site for all sampling periods (except the
background period).

-Submit 1 trip blank.

-The number of samples collected during the study‘vs'/ill vary based on the tlm;a and
duration of the application (refer to Table 1 of the protocol).

- -All samples are stored after sampling either in an ice-chest on dry ice or in a freezer.
The trip and field spikes are also kept on dry ice before use in the field.

~The field log sheet is filled out.as the sampling is conducted. All QA samples must be
logged onto the log sheet.

-The chain of custody (COC) forms are filled out prior to sample transfer; the originals
- are transferred with the samples. Make and retain copies if desired (not necessary).

Sampling Procedure
Materials that will be needed to conduct the sampling include:
-Clip board with log sheets .
-pencils/pens
-sample labels
-sample cartridges
-end caps
-plastic test tubes
-zip-lock bags
-0 to 5 sLpm mass flow meter (MFM) with batteries
-ice chest
-dry ice

Figure out the route for samphng the 8 locations, and keep this the same throughout the
study. '

Preparation and Set-up

On the way to study site, plug the MFM into the battery. It takes the MFMs about S



10 minutes to warm up before they can be used. Leave the MFM plugged in until the
last sample is taken; unplug when not in use to minimize drop in battery charge.
Recharge the batteries regularly.

Securely attach one adsorbent sample cartridge to the sampling tree. MAKE SURE
THE ARROW ON THE CARTRIDGE IS POINTING TOWARDS THE SAMPLE LINE.

- Perform the leak check on each sample line by placing a plastic tube cap over the inlet
of the cartridge (with the pump on). The rotameter ball should fall to zero. The leak
check should be performed before setting the flows with the MFMs.

Using the appropriate MFM, set the flow rate exactly to 3.0 slpm.

Make sure that the rain/sun cover is pulled down over the sample tube.

Fill out the iog sheet, including log #, start date, time, start counter reading, leak cHeck ‘
OK, MFM Serial #, any comments, and the weather conditions. -

- Sample collection and Shipment

. Measure (do not re-set) the flow rates at the end of the samphng period with the MFM;
record the end data on the log sheet.

Remove the sample cartridge and cap the ends. Attach the sample label like a flag.on
the secondary end of the tube. Make sure that the label does not cover the glass wool
separating the primary and secondary beds in the cartridge.

Place the cartridge in the plastic test tube shipping container.

- Place all the samples for each period in a zip-lock freezer storage bag and place on dry
ice in a cooler.

Collect a trip blank (TB) by breaking the ends off of a tube, capbing and Iabeling as
usual, and storing along with the rest of the samples. Log the TB into the log sheet.

Make sure that the trip spikés are labeled and logged-in.
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- Air Resources Board

Alan C. Lloyd, Ph.D. diouss
Chairman Gray Davis

Winston H. Hickox

Agency Secretary 1001 | Street ~ P.O. Box 2815 » Sacramento, California 95812 ~ www.arb.ca.gov Governor
MEMORANDUM
TO: Webster Tasat, Manager

Operations Planmng and Assessment Sectlon

FROM: Russell Grace, Manager //s// -
Special Analysis Section

DATE: September 3, 2002

- SUBJECT: METHOD VALIDATION DATA FORANALYSIS OF CHLOROTHALONIL

The Special Analysis Section provides laboratory support for the pesticide air monitoring
program implemented by the ARB at the request of the Department of Pesticide
Regulation. One of the responsibilities of the SAS is laboratory analytical method
development. By way of this memo, we are providing you with the method validation
data generated in the development of the chlorothalonil analytical method for the 2002
monitoring season. The attached tables contain the currently available data generated
to determine the method detection limit (MDL), estimated quantitation limit (EQL),
reproducibility, collection and extraction efficiency, storage stability and breakthrough.

All of the method development procedures were summarized in the draft standard

operating procedure (SOP) for chlorothalonil. This draft SOP was previously provided
to you.

If you have any questions, please contact Mr. Michael Orbanosky at 322-2367 or me at
322-0223.

Attachment

cc. Michael Poore
T. E. Houston
Jim Omand
Kevin Mongar

The energy challenge facing California is real. Every Californian needs io take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cul your energy costs, see our Website: htip://www.arb.ca.gov,

California Environmental Protection Agency . o8
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TABLE 1

METHOD DETECTION LIMIT
Chlorothalonil 2002

OB WN[—

Date Name | Amount - Amount Percent Recovery
Spiked guantitated ~
(ng/ml) (ng/ml)
5/1/2002{MDL01 5.06 4.79 94.66
MDL02 5.06 4.69 92.69
MDLO3 5.06 5.15 101.78
MDL04 5.06 5.05 99.80
MDLO5 5.06 4.88 96.44
MDLO6 5.06 5.19 102.57
MDLO7 5.06 5.19 102.57
Average 4.99 98.6
Std Dev 0.204 4.04
MDL (ng/mi) 0.643
EQL (ng/ml) 3.22
Method EQL 2.24
(ng/m3)
TABLE 2
INSTRUMENT REPRODUCIBILITY
Chlorothalonil (ng/ml)
Sample Low Level Medium Level High Level
Number -
7.18 34.91 93.73
6.85 38.02 85.24
7.43 36.70 86.53
7.45 38.14 90.33
6.90 38.08 84.07
Average 7.16 37.17 87.98
SD 0.28 1.40 3.98
RSD 3.96 3.76 4.53
Notes: .

ml

ng

milliliters

nanograms

RSD
sD

Relative standard deviation
Standard Deviation
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TABLE 3

COLLECTiON AND EXTRACTION EFFICIENCY
Chlorothalonil 2002

Actual Spike | Chiorothalonil| Percent Average St Dev RSD
amount amount Recovery
(ng/sample) | (ng/sample)
20.2 15.42 76.34
20.2 17.52 86.73
20.2 20.73 102.62 88.56 13.2 14.95
101 86.49 85.63
101 94.35 93.42 __ A
101 88.44 87.56 88.87 4.05 4.56
TABLE 4
STORAGE STABILITY
Chlorothalonil 2002
Time Chlorothalonil | Chlorothalonil Percent Average Stdev
(days)| Target Amount | Actual Amount Recovery
(ng/sample) (ng/sample) | -
0 52.0 52.92 101.77
52.0 37.38 71.88
52.0 53.43 102.75 92.13 17.54
6 52.0 57.09 109.79
52.0 57.87 111.29 -
52.0 53.55 102.98 108.0 4.42
13 52.0 49.32 94,85
52.0 60.81 116.94 |
52.0 55.47 106.67 106.2 11.06
24 52.0 51.24 98.54
52.0 55.74 107.19
52.0 54.39 104.60 103.4 4.44
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TABLE 5

BREAKTHROUGH STUDY
Chlorothalonil 2002

Sidev Standard deviation

Duration Primary Bed (ng)| Percent |Average Percent Stdev
| (hours) Recovery Recovery
24 (1012ng) 861.2 85.10
1001.3 98.95
930.7 91.97 92.00 6.92
Duration Secondary Bed Percent | Average Percent Stdev
(hours) (ng). Recovery Recovery
- 124 (1012ng) ND - NA
ND NA
ND NA NA NA
Notes:
ug Micrograms
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\‘./ - Air Resources Board

Alan C. Lioyd, Ph.D.

Winston H. Hickox Chairman Gravis
Agency Secretary 1001 | Street «P.0. Box 2815 = Sacramento, California 95812 »www.arb.ca.gov Governor
MEMORANDUM
TO: Webster Tasat, Manager
Operations Planning and Assessment Section
FROM: - Russell Grace, Manager //s//
Special Analysis Section
DATE: October 30, 2002

SUBJECT:. . METHOD VALIDATION DATA FOR ANALYSIS OF METHAMIDOPHOS
AND ACEPHATE

The Special Analysis Section provides laboratory support for the pesticide air monitoring
program implemented by the ARB at the request of the Department of Pesticide
Regulation. One of the responsibilities of the SAS is laboratory analytical method
development. By way of this memo, we are providing you with the method validation
data generated in the development of the methamidophos and acephate analytical
method for the 2002 monitoring season. The attached tables contain the currently
available data generated to determine the method detection limit (MDL), estimated

quantitation limit (EQL), reproducibility, collection and extraction efficiency, storage
stability and breakthrough.

All of the method development procedures were summarized in the draft standard

operating procedure (SOP) for methamidophos and acephate. This draft SOP was
previously provided to you.

If you have any questions; please contact T.E. Houston, Ph.D., at 322-2365 or me at
322-0223.

Attachment

cc: Michael Poore
T.E. Houston
Jim Omand
Michael Orbanosky
Kevin Mongar

The energy challenge facing California is real. Every Californian needs to take immediate action to reduce energy consumption.
For a list of simple ways you can reduce demand and cut your energy costs, see our Website: http.//iwww.arb.ca.qov.
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TABLE 1
METHOD DETECTION LIMIT

Methamidophos and Acephate 2002

Date:07/02/02

Methamidophos _Acephate
XAD spikes (spike: 5ng/ml) | (spike: 15 ng/ml)
Sample Amount Amount
Quantitated Quantitated
1 5.040 25.530
2 4.840 26.080
3 5.030 24.590
4 4.310 23.760
5 4.080 23,400 . ..
6 5.060 23.820
7 4.620 25.230
Average 4,711 24.630
Standard Deviation (sd) 0.391 1.017
MDL=3.14*sd 1.227 3.192
EQL=5*MDL 6.133 15.960
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TABLE 2
INSTRUMENT REPRODUCIBILITY

Methamidophos Acephate
Standard Amount: ng/ml Standard Amount: ng/ml
5 ng/ml 5.83 15 ng/ml 17.69
5.40 16.94
5.80 17.10
5.36 15.96
5.32 15.21
Average 5.54 Average 16.58
Standard Dev. - - 0.25 Standard Dev. 0.99
40 ng/ml 363 80 ngml 68.4
: 37.4 74.1
37.8 72.9
36.9 71.8
36.4 69.2
Average 37.0 Average 71.3
Standard -Dev. 0.64 Standard Dev. 242
100 ng/mi 96.8 150 ng/mi 146.9
97.9 152.8
94.8 146.1
954 143.5
98.6 146.3
Average 96.7 Average 147 .1
Standard Dev. 1.61 Standard Dev. 3.43
TABLE 3
COLLECTION AND EXTRACTION EFFICIENCY
~ Methamidophos Acephate
Low spikes: 5 ng/ml v 15 ng/ml
: 116.5% +/-124 - 193.0 % +/- 29.6
High spikes: 70 ng/ml 100 ng/ml
46.4 % +/-2.1 A 1109 % +-7.4
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TABLE 4

STORAGE STABILITY STUDY

% Recovery Methamidophos % Recovery Acephate
Day low high low high
0 86.6+/- 8.7 98.3+/-1.0 148.2 +/- 16 111.5 4/-1.0
8 133.1 +/- 11 89.4 +/-2.9 148.0 +/-11.7 118.3 +/- 2.7
14 105.0 +/- 21.9 76.5 +/- 10.6 146.4 +/- 10.3 80.7 +/- 8.0
21 952+/-7.3 94.1 +/-3.2 153.2 +/-5.5 126.5 +-7.7
TABLE 5
BREAKTHROUGH STUDY
Date: 09/27/02 Methamidophos Acephate
XAD-2 Spike (500 ng/ml)
Run at 3LPM for 24 hrs ng/mi % recovery ng/ml % recovery
XAD Blank <MDL <MDL
XAD Lab Spike 485.2 97.04 559.3 111.86
Field Spike 441.85 88.37 744.7 148.94
Front Bed 391.6 78.32 675.7 135.14
330 66.0 753.5 150.70
Average 387.82 77.56 724.63 144.93
Standard Deviation 56.02 11.20 42.61 8.52
Back Bed <MDL <MDL

St
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1.0 INTRODUCTION

The Department of Pesticide Regulation (DPR) requested the Air Resources Board
(ARB) to conduct application air monitoring for 2,4,5,6-tetrachloro-1, 3-
benzenedicarbonitrile (chlorothalonil). This report covers the analytical and quality
assurance results for a chlorothalonil application occurring over a three (3) day period in
San Joaquin-county. DPR requested a method. estimated quantitation limit (EQL) of one

4 nanogram per cubic meter (ng/m®). The EQL achieved during this project was 2.25
ng/m

2.0 METHOD DEVELOPMENT

2.1 Overview

XAD-2 cartridges are used for application air sampling. Sample cartridges are stored at
or below four (4) degrees centigrade (°C) before extraction. Sample cartridges are
extracted with three (3) milliliters (ml) of methylene chloride (DCM) and desorbed in an
ultrasonic bath. Sample extracts are analyzed using a gas chromatograph/mass
selective detector (GC/MSD), which is operated in the selected ion-monitoring mode
(SIM). Sample analysis and quantitation used the internal standard aldrin 3C4, which

was added to the extracts before GC/MSD analysis. The estimated quantitation level

for this method, based on 4.3 cubic meters (m®) of air collected, and a final extract
volume of three (3) ml, is 2.25 ng/m°.

2.2 Calibration Curve

Laboratory staff used standard concentrations of approximately 3, 6, 15, 31, 62, 94,
125, and 158 ng/ml to produce an eight (8) point calibration curve. All calibrations
curves performed had a r? (variance) greater than or equal to 0.995. Laboratory staff
performed calibrations at the beginning of the monitoring program, after instrument
maintenance, after remaking of internal standard, and whenever the continuing

calibration verification standard (CCV) did not fall within + 25 percent (%) of the

expected value.

2.3 Method Detection Limit (MDL)

The MDL calculation follows the United States Environmental Protection Agency
(USEPA) procedures for calculating MDL's. Using the analysis of seven low-level

matrix spikes (5.0 ng/ml), the MDL and EQL for a three (3) ml extract is calculated as
follows: '

Project P02-002



= the standard deviation of the concentration calculated for the seven replicate spikes.
For chlorothalonil: s = 0.2046 ng/ml

MDL = (3.14) x (s) = (3.14) x (0.2046) = 0.643 ng/m.
EQL =(5) x (MDL) = (5) x (0.6432) = 3.22 ng/mi
EQL for total ng/sample = 9.66 ng/sample*

*assuming a 3 ml final extract volume

Based on a total collection volume of 4.3 m® the EQL would be 2.25 ng/ms. Staff report
results above the EQL to three (3) significant figures. Results below the EQL but

greater than or equal to the MDL are reported as detected (DET). Results less than
MDL are reported as <MDL.

2. 4 Method Development

lnstrument reprodu<:|b|l|ty, collectlon and extraction efﬂcuency, storage stability and
breakthrough studies were performed and reported in the document “2,4,5,6-
tetrachloro-1,3-benzenedicarbonitrile (Chlorothalonil) Method Development and
Analytical Results for Ambient Air Monitoring Samples”. No additional method
development was required for the application project.

3.0 CHLOROTHALONIL APPLICATION AIR MONITORING SAMPLE RESULTS.

The laboratory received 76 application samples plus four (4) field spikes, one (1) field
blank, and four (4) trip spikes on September 6, 2002. Table 1 presents the results of
the analysis of the chlorothalonil application air samples by site.

4.0 ANALYTICAL QUALITY CONTROL SAMPLES
4.1  System Blanks

Laboratory staff analyzes a system blank wnth each analytlcal batch, after each CCyv,
after every tenth sample and after samples containing high levels of chlorothalonil or
co-extracted contaminants. Staff defines the analytical batch as all the samples
extracted together, but not to exceed twenty (20) samples. The system blank is run to
insure the solvent and instrument do not contribute interferences to the analysis, and to
minimize carryover from high level samples. All system blanks were less than the MDL.

4.2  Method Blanks

Laboratory staff analyzed a method blank with each analytical batch. This is an XAD-2
cartridge prepared and analyzed as described for the application samples. Laboratory

staff analyzed eight (8) method blanks during this pro;ect All method blank results
were less than the MDL.

|

\

i
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4.3 Laboratory Control Samples (LCS)

Laboratory staff analyzed a LCS with each analytical batch. The stock standard used
to prepare the LCS comes from a different source or is a different lot number than the
stock standard used for method calibration. A LCS is an XAD-2 cartridge spiked with
50 ng of chlorothalonil. The LCS is extracted and analyzed as described for the
samples. The LCS recoveries averaged 112% with a standard deviation of 10.91%.

4.4  Continuing Calibration Verification Standards (CCV)

Following standard lab procedures, laboratory staff analyzed a CCV after every
-calibration curve, after every tenth (10) sample and at the end of an analytical batch.
The CCV must be within + 25% of the expected value. If any of the CCVs are outside
this limit, the affected samples are re-analyzed. The CCV target value for this project
was 62.4 ng/ml. All CCV’s were within + 25 % of the expected value.

4.5 Laboratory Duplicates
No laboratory duplicates were run with this project.
5.0 FIELD, TRIP, AND LABORATORY SPIKES AND TRIP BLANKS

During the application project, four (4) trip and (4) field spikes along with thirteen (13)
laboratory spikes and one (1) trip blank were analyzed. Laboratory staff prepared all
spikes at 139 ng/ml! of chlorothalonil

5.1  Laboratory Spikes

Table 2 presents the results of the laboratory spikes. The average chlorothalonil
recovery was 70.77% with a standard deviation of 20.52%. Two of the laboratory
spikes analyzed had very low recoveries (26.94 and 34.23%) for chlorothalonil, which
contributed to the high standard deviation. If laboratory staff removes these results
from the average and standard deviation calculation, the new average recovery would

be 78.07% with a standard deviation of 11.00%.
5.2  Trip Spikes

Table 2 presents the results of the trip spikes. The average recovery for chlorothalonil
was 48.06% with a standard deviation of 6.20%.

5.3  Field Spikes

Table 2 presents the results of the field spikes. The field spikes were sampled twenty-
four (24) hours before pesticide application. Unspiked collocated samples were

3 R , . _ ProjectP02-002 . _
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collected along with the spiked samples. The average recovery for the field spikes was
74.18% with a standard deviation of 8.03%. The chlorothalonil quantitations for the
samples run concurrently with the field spikes showed values significantly above the
EQL (average 89.1 ng/sample). The respective background results were subtracted
from the field spike results before recoveries were calculated.

54  Trip Blanks

Table 2 presents the results of the trip blanks. One (1) trip blank, with result less than
the MDL, was received during this project.

6.0 DISCUSSION

During the project, 76 application samples were analyzed. Sixty-four (64) samples had
results greater than the EQL of 9.66 ng/sample. The concentrations ranged from 11.1
to 609 ng/sample. Twelve (12) samples had results reported as detected. No
problems or anomalies occurred during these analyses.

Preliminary analysis of twelve application spikes showed average recoveries of 96.5%.
This high level of recovery was not duplicated during the application project. Trip spike
recoveries were particularly low averaging 48.1%. The field and lab spikes averaged

recoveries in the low 70%. A review of the spiking, extraction and analysis procedures
did not reveal any gross errors or miscalculations. The field, trip, and laboratory spike

samples were reanalyzed to verify initial results and to eliminate any instrument
quantitation problems.

LCS spiked at 50 ng/sample and processed in the same way as field samples had

recoveries that averaged 112%. - This high recovery would indicate that the extraction
and analysis process was in control.

Possible sources of analyte loss during the extraction procedure are the spiking step,
and the sonication step. During the spiking process analyte maybe lost if, the liquid
standard is not completely absorbed onto the XAD-2 resin. During sonication, the
extracts heat up and the caps may loosen resulting in analyte loss. During the project it
was observed during the post sonication filtering that sample, CA057, trip spike #3, had

the vial cap loose enough to fall off. No other caps were noted as being loose after the
sonication step.

4 Project P02-002
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Table 1: Application Air Monitoring Results

San Joaquin County 2002

Site

Log |Sample ID} Date Date | Chlorothalonil
Number Received | Analyzed | (ng/sample)

EC 8 ECB 9/6/02. | 9/12/02 8.65E+01

16 EC-1 9/6/02 9/28/02 7.98E+01

17 EC-1C 9/6/02 9/28/02 8.55E+01

25 EC-2 9/6/02 9/28/02 1.05E+02

26 EC-2C 9/6/02 9/28/02 6.61E+01

34 EC-3 9/6/02 9/27/02 2.06E+02

35 EC-3C 9/6/02 9/27/02 2.05E+02

43 EC-4 9/6/02 9/21/02 3.79E+02

44 EC-4C 9/6/02 9/21/02 3.83E+02

52 EC-5 9/6/02 9/20/02 4.32E+02

53 EC-5C 9/6/02 9/20/02 4.36E+02

65 EC-6 9/6/02 9/17/02 4.38E+02

66 EC-8C 98/6/02 9/17/02 4.29E+02

74 EC-7 9/6/02 9/14/02 2.59E+02

75 EC-7C 9/6/02 9/14/02 2.61E+02

83 EC-8 9/6/02 10/1/02 5.68E+02

84 EC-8C 9/6/02 10/1/02 5.81E+02

NC 14 NC-1 9/6/02 9/28/02 1.41E+01
23 NC-2 9/6/02 9/28/02 DET

32 NC-3 9/6/02 9/27/02 2.45E+01

41 NC-4 9/6/02 9/21/02 1.73E+01

50 NC-5 9/6/02 9/20/02 1.19E+02

63 NC-6 | 9/6/02 9/17102 2.38E+01
72 NC-7 9/6/02 9/14/02 DET

81 NC-8 9/6/02 9/13/02 4.98E+01

6 NCB 9/6/02 | 9/12/02 1.14E+02

NEC 15 NEC-1 9/6/02 9/28/02 2.19E+01
24 NEC-2 9/6/02 9/28/02 DET

33 NEC-3 9/6/02 9/27/02 | 2.90E+01

42 NEC-4 9/6/02 9/21/02 2.99E-+01

51 NEC-5 9/6/02 9/20/02 1.80E+02

64 NEC-6 9/6/02 9/17102 3.70E+01

73 NEC-7 9/6/02 9/14/02 2.50E+01

82 NEC-8 9/6/02 9/13/02 6.38E+01

o - b
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Table 1: Application Air Monitoring Results

San Joaquin County 2002

Site Log |SampleiD]| Date Date Chlorothalonil
Number Received | Analyzed | (ng/sample)
NWC 13 NWC-1 9/6/02 9/28/02 1.11E+01
22 NWC-2 9/6/02 9/28/02 DET
31 NWC-3 9/6/02 9/27/02 DET
40 NWC-4 9/6/02 9/21/02 DET
49 NWC-5 9/6/02 9/20/02 7.10E+01
62 NWC-6 9/6/02 9/17/02 2.18E+01
71 NWC-7 9/6/02 9/14/02 DET*
80 NWC-8 9/6/02 9/13/02 1.26E+01
SC 10 SC-1 9/6/02 9/28/02 1.33E+02
19 SC-2 9/6/02 9/28/02 3.25E+01
28 SC-3 9/6/02 9/27/02 8.78E+01
37 SC-4 9/6/02 9/21/02 1.12E+02
46 SC-5 9/6/02 10/1/02 6.09E+02
59 SC-6 9/6/02 9/17102 3.70E+02
68 SC-7 9/6/02 9/17/02 8.17E+01
77 SC-8 9/6/02 9/13/02 1.16E+02
2 SCB 9/6/02 9/12/02 7.19E+01
SEC 18 SEC-1 9/6/02 9/28/02 1.66E+02
27 SEC-2 9/6/02 9/28/02 8.68E+01
36 SEC-3 9/6/02 9/27/02 1.03E+02
45 SEC-4 9/6/02 9/21/02 2.03E+02
54 SEC-5 9/6/02 9/20/02 3.98E+02
67 SEC-6 9/6/02 9/17/02 3.77E+02
76 SEC-7 9/6/02 9/14/02 9.17E+01
85 SEC-8 9/6/02 9/13/02 2.72E+02
SWC 11 SWC-1 9/6/02 9/28/02 DET
20 SWC-2 9/6/02 9/28/02 1.40E+01
29 SWC-3 9/6/02 9/27/02 DET
38 SWC-4 9/6/02 9/21/02 DET
47 SWC-5 9/6/02 9/20/02 1.92E+02
60 SWC-6 9/6/02 9/17/02 6.08E+01
69 SWC-7 9/6/02 9/13/02 DET
78 SWC-8 9/6/02 9/13/02 2.96E+01
_ R _‘6,,77
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Table 1: Application Air Monitoring Results

San Joaquin County 2002
Site Log {SampleilD| Date Date Chilorothalonil
Number Received | Analyzed | (ng/sample)
WC 12 WC-1 9/6/02 9/28/02 1.71E+02
21 WGC-2 9/6/02 9/28/02 5.82E+01

30 WC-3 9/6/02 9/27/02 1.18E+01
39 WC-4 9/6/02 9/21/02 2.48E+01
48 WC-5 9/6/02 9/20/02 1.8B4E+02

61 WC-6 9/6/02 9/17/02 8.85E+01

70 WC-7 9/6/02 9/13/02 DET

79 WC-8 9/6/02 9/13/02 5.87E+01
4 wWCB 9/6/02 9/12/02 8.40E+01

Table 1 Notes: Application Monitoring Results, |
San Joaquin County 2002

If analytical result is > MDL and < EQL it is reported in the table as detected (DET).
Levels at or above the EQL are reported as the actual measured value and are reported
to three significant figures. '

ng = nanogram

Sample ID (Sample identification) numbers followed by the letter C are collocated
samples for the samples with the corresponding number.

Site location identification:

SC: South -
SWC: South West

WC: West

NWC: North West

NC: North

NEC: North East

EC: East

SEC: South East

7 - e S Project P02-002. -
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Table 2: Field QC Sample Results
Chlorothalonil Application
San Joaquin County 2002

Quality Laboratory Date |Chlorothalonil| Percent
Control ID Analyzed amount Recovery*
Type (ng/sample)
Lab Spike LOO1R 9/12/02 336.81 80.96
(416 ng) LOO2R 9/12/02 351.24 84.43
LOO3R 9/12/02 112.05 26.94
LOO4R 9/12/02 142.41 34.23
L91202 9/13/02 363.81 87.45
L91602 9/17/02 24417 58.69
L91702AR | 9/20/02 308.07 74.06
| L91702BR | 9/20/02 345.48 83.05
L91802A | 9/20/02 353.13 84.89
L91802B | 9/20/02 361.56 86.91
L92002R | 9/27/02 351.27 84.44
L92002A | 9/28/02 232.47 55.88
192302 9/28/02 324.69 78.05
Field Spike| SCB-FS | 9/12/02 394.95 77.65
(416 ng) WCB-FS | 9/12/02 402.30 76.51
NCB-FS | 9/12/02 373.32 62.36
ECB-FS | 9/12/02 420.12 80.21
Trip Spike | ECB-TS | 9/12/02 181.62 43.66
(416 ng) |SC-6-TS-1]| 9/17/02 191.73 46.09
SC-6-TS-2| 9/17/02 188.31 45.27
SC-6-TS-3| 9/17/02 238.11 57.24

[TripBlank | SC-6-TB | 9/16/02 | <MmDL |-

Notes:

*

Field spike valves corrected by subtracting background values

1D ldentification
<MDL Less than method detection limit
ng Nanograms
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- SUBJECT: REVISED ANALYTICAL REPORT FOR 2002 METHAMIDOPHOS

APPLICATION AIR MONITORING

The Special Analysis Section (SAS) provided laboratory support for the methamidophos
pesticide application air monitoring project conducted in the San Joaquin County during
2002. The SAS laboratory performed analyses on application samples collected and
issued a report, titled “Air Sampling Cartridge Analytical Results of Application
Monitoring in San Joaquin County for Methamidophos” on November 21, 2002.

This report has been revised correcting a few typographical errors and clarifying the
reported estimated quantitation limit (EQL).
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staff at 322-2365 or me at 322-8959.
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1.0 INTRODUCTION

The Department of Pesticide Regulation (DPR) requested the Air Resources Board
(ARB) to conduct application air monitoring of methamidophos. This report covers the
analytical and quality assurance results for methamidophos during an application in San
Joaqguin County. DPR requested an application method estimated quantitation limit
(EQL) of fifty (50) nanograms per cubic meter (ng/m®).

2.0 METHOD DEVELOPMENT

2.1 Overview

XAD-2 cartridges are used for application air sampling. Sample cartridges are stored at
or below four (4) degrees centigrade (°C) before extraction. Sample cartridges are
extracted with three (3) milliliters (ml) of 10% acetone in ethyl acetate (EA) and
desorbed in-an ultrasonic bath. Sample extracts are analyzed using a gas .
chromatograph with a flame photometric detector (GC/FPD). Sample analysis and
quantitation used the internal standard diazinon, added to the extracts before GC/FPD

analysis. The EQL for this method, based on 4.3 CUbIC meters (m ) of air collected and
a final extract volume of three (3) ml, is 4.28 ng/m° ‘

2.2  Calibration Curve

The standard concentrations for methamidophos were 5, 10, 20, 40, 60, and 100 ng/ml
to produce a six (6) point calibration curve. All calibration curves performed had a
(variance) greater than or equal to 0.995. A calibration curve was run before each

analytical sample batch. The analytical sample batch is the samples and the quality
controls run for a given 24 hour period.

2:3  Method Detection Limit (MDL)

The MDL calculation follows the United States Environmental Protection Agency

procedures for calculating MDL'’s. Using the analysis of seven low-level matrix spikes,
the MDL and EQL for a three (3) mi extract is calculated as follows:

s = the standard deviation of the concentration calculated for the seven replicate spikes.
For methamidophos: s = 0.391 ng/mi
MDL = (3.14) x (s) = (3.14) x (0.391) = 1.227 ng/ml.
EQL =(5) x (MDL) = (5) x (1.227) = 6.133 ng/ml
EQL for total ng/sample = 18.40 ng/sample*
* assuming a 3 ml final extract volume

1 Project P02-003

79



DPR requested the ambient EQL (1.0 ng/m?) be used for the study if preliminary
analysis indicated ambient concentration. The low calibration standard of 15 ng/sample
is used for convenience of standards preparation, and thus 15 ng/sample (5.0 ng/m®) is
the reporting EQL. Staff report results above the EQL to three (3) significant figures.

Results below the EQL but greater than or equal to the MDL are reported as detected
(DET). Results less than MDL are reported as <MDL.

2.4  Method Development

Instrument reproducibility, collection and extraction efficiency, storage stability, and
breakthrough studies were performed and reported in the document “Air Sampling
Cartridge Method Development and Analytical Results of Ambient Monitoring in Fresno

County for Methamidophos and Acephate” (2002). No additional method development
was required for the application project.

3.0  APPLICATION AIR MONITORING SAMPLE RESULTS.

The laboratory received a total of 85 application samples including four (4) field spikes,

four (4) trip spikes, and one (1) trip blank on September 6, 2002. Table 1 presents the
results of the analysis of the methamidophos by site.

4.0 ANALYTICAL QUALITY CONTROL SAMPLES

4.1 Solvent Blanks

Laboratory staff analyzed a solvent blank with each analytical batch, after each
calibration check standard, after every tenth sample and after samples containing high

- levels of methamidophos or co-extracted contaminants. The system blank was run to

ensure the solvent and instrument did not contribute interferences to the analysis, and

to minimize carryover from high level samples. All system blanks were less than the
MDL. :

4.2 Method Blanks

‘ Laboratory staff analyzed a method blank with each batch of samples for extraction.

This was an XAD-2 cartridge prepared and analyzed as described for the application

samples. Laboratory staff analyzed eight (8) method blanks during this project. All
method blanks were less than the MDL.

4.3  Laboratory Control Samples (LCS)

Laboratory staff analyzed a LCS with each analytical batch. The LCS was an XAD-2
cartridge spiked, extracted, and analyzed as described for the samples. The first two

- LCS analyzed were spiked at 250 ng/ml, in anticipation of higher concentrations for the

application. With the observed lower concentrations of the samples, the remaining LCS
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were spiked at 70 ng/ml of methamidophos. The overall LCS recoveries averaged
103.4% +/- 14.7%. :

4.4  Calibration Check Standard (CCS)

Following standard lab procedures, laboratory staff analyzed a CCS after every
calibration curve, after every tenth (10) sample and at the end of each analytical batch.
The CCS must be within +/- 25% of the expected value. If any of the CCS'’s are outside
this limit, the affected samples are re-analyzed after recalibration. The CCS for each
analytical batch is 70 ng/ml for methamidophos.

4.5 Laboratory Duplicates
No laboratory duplicates were run with this project.
5.0 FIELD, TRIP, AND LABORATORY SPIKES AND TRIP BLANKS

| During the application project four(4) field, (4) trip, and (4) laboratory spikes and one (1)
trip blank were analyzed. All spikes were prepared at 250 ng/ml of methamidophos.

5.1 Field Spikes

Table 2 presents the results of the field spikes. The field spikes were sampled 24 hours
before pesticide application. Unspiked coliocated samples were collected along with
the spiked samples. The average recovery of the field spikes was 82.26% +/- 3.52%.
The collocated unspiked samples were below the MDL.

5.2  Trip Spikes

Table 2 presents the results of the trip spikes. The average recovery was 75.59% +/-
14.67%. '

5.3 Laboratory Spikes
Table 2 presents the results of the laboratory spikes. The average recovery was
106.4% +/- 2.2%. o

5.4  Trip Blanks

Table 2 presents the result of the trip blank. One (1) trip blank received during this
project with resuits less than the MDL.
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6.0 DISCUSSION

During the project, 76 application samples were analyzed. Thirty-eight (38) had results
greater than the EQL of 15 ng/sample. The concentrations ranged 16.2 to 570
ng/sample. Three (3) samples had results reported as detected. Confirmation of the
methamidophos in the samples is not possible with the current method. However, a
compilation of the field spikes was sent to the California Department of Food and

Agriculture laboratory for analysis confirming the identity of the methamidophos on their
GC system.

All other project QC was acceptable and no other problems or anomalies were
observed during this project.
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Table 1: Application Air Monitoring Results

Site: Background

San Joaquin County 2002

Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
2 SMB 09/02/02 | 09/10/02 <MDL
4 WMB 09/02/02 | 09/10/02 <MDL
6 NMB 09/02/02 | 09/10/02 <MDL
8 EMB 09/02/02 | 09/10/02 . <MDL
Site: SM
Log | Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
10 SM1 09/03/02 | 09/12/02 359
19 SM2 09/03/02 | 09/13/02 31.6
28 SM3 09/03/02 | 09/16/02 36.9
- 37 SM4 09/03/02 | 09/16/02 16.8
46 SM5 09/03/02 | 09/17/02 570
59 SM6 09/04/02 | 09/18/02 61.9
68 SM7 09/04/02 | 09/19/02 22.2
77 SM8 09/05/02 | 09/23/02 <MDL
Site: SWM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
11 SWM1 09/03/02 | 09/12/02 <MDL
20 SWM2 09/03/02 | 09/13/02 <MDL
29 SWM3 09/03/02 | 09/16/02 <MDL
38 SWMm4 09/03/02 | 09/16/02 <MDL
47 SWM5 09/03/02 | 09/17/02 102
60 SWM6 09/04/02 | 09/18/02 <MDL
69 SWM7 09/04/02 | 09/19/02 <MDL
78 SWMB 09/05/02 | 09/23/02 <MDL
- 5 Project P02-003
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Table 1: Application Air Monitoring Results

San Joaquin County 2002

Site: WM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
12 WM1 09/03/02 | 09/12/02 225
21 WM2 09/03/02 | 09/13/02 31.3
30 WM3 09/03/02 | 09/16/02 <MDL
39 WM4 09/03/02 | 09/16/02 <MDL
48 WM5 1 09/03/02 | 09/17/02 87.7
61 WM6 09/04/02 | 09/18/02 <MDL
70 WM7 09/04/02 | 09/19/02 <MDL
79 WM8 09/05/02 | 09/23/02 <MDL
Site: NWM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
13 - NWM1 09/03/02 | 09/12/02 <MDL
.22 "NWM2 09/03/02 | 09/13/02 <MDL
31 NWM3 09/03/02 | 09/16/02 <MDL
40 NWM4 09/03/02 | 09/16/02 <MDL
49 NWM5 09/03/02 | 09/17/02 <MDL
62 NWM6 09/04/02 | 09/18/02 - <MDL
71 NWM7 09/04/02 | 09/19/02 <MDL
80 NWM8 09/05/02 | 09/23/02 <MDL
T T 6 Project P02-003
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Table 1: Application Air Monitoring Results

San Joaquin County 2002

Site: NM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
14  NM1 09/03/02 | 09/12/02 DET
23 17777 7 O NM2 1 09/03/02 | 09/13/02 <MDL
32 NM3 09/03/02 | 09/16/02 DET
41 NM4 09/03/02 | 09/16/02 <MDL
50 NMb5 09/03/02 | 09/17/02 233
63 NM6 09/04/02 | 09/18/02 <MDL
72 NM7 09/04/02 { 09/19/02 <MDL
81 NM8 09/05/02 | 09/23/02 <MDL
Site:
NEM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample
15 NEM1 09/03/02 | 09/12/02 211
24 NEM2 09/03/02 | 09/13/02 <MDL
33 NEM3 09/03/02 | 09/16/02 DET
42 NEM4 09/03/02 | 09/16/02 <MDL
51 NEM5 09/03/02 | 09/17/02 55.0
64 NEM®6 09/04/02 | 09/18/02 <MDL
73 NEM7 09/04/02 | 09/19/02 <MDL
82 NEMS 09/05/02 | 09/23/02 <MDL
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~ Table 1: Application Air Monitoring Results
San Joaquin County 2002

Site:, EM
Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample

16 EM1 09/03/02 | 09/12/02 122

17 EM1C 09/03/02 | 09/12/02 99.5

25 EM2 09/03/02 | 09/13/02 154

26 EM2C 09/03/02 | 09/13/02 184

34 EM3 09/03/02 | 09/16/02 191

35 EM3C 09/03/02 | 09/16/02 184

43 EM4 09/03/02 | 09/16/02 182

44 ‘EM4C 09/03/02 | 09/16/02 182

52 EM5 09/03/02 | 09/17/02 291

53 EM5C 09/03/02 | 09/17/02 297

65 EM6 09/04/02 | 09/18/02 31.6

66 EM6C 09/04/02 | 09/18/02 27.4

74 EM7 09/04/02 | 09/19/02 53.5

75 EM7C 09/04/02 | 09/19/02 62.8

83 EMS8 09/05/02 | 09/23/02 104

84 EM8C 09/05/02 | 09/23/02 110
Site:
SEM

Log Date Date Methamidophos
Number Sample Id Sampled | Analyzed ng/sample

18 SEM1 09/03/02 | 09/12/02 221

27 SEM2 09/03/02 { 09/13/02 41.5

36 SEM3 09/03/02 | 09/16/02 25.0

45 SEM4 09/03/02 | 09/16/02 83.1

54 SEM5 09/03/02 | 09/17/02 340

67 SEM6 09/04/02 | 09/18/02 23.9

76 SEM7 09/04/02 | 09/19/02 16.2

85 SEM8 09/05/02 | 09/23/02 26.1
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Table 1 Notes: Application Monitoring Results, San Joaquin County 2002

The EQL and MDL reported are based on the lowest calibration standard.
MDL = 3.0 ng/sample

EQL= 15 ng/sample

If analytical result is > MDL and < EQL it is reported in the table as detected (DET).
Levels at or above the EQL are reported as the actual measured value and are reported

to three significant figures.

Sample ID (Sample identification) numbers followed with the letter C are collocated

samples for the samples with the corresponding number.

Site location identification:

SM:

SWM:

WM:

NWM:

NM:
NEM:
EM:
SEM:

South
South West
West

North West
North

North East
East

South East
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Table 2: XAD-2 Field, Trip, and Laboratory Spikes and Trip Blank Results

Field Spikes Methamidophos
Date Sample ldentification Amount (ng/ml)  %Recovery
11-Sept SMBFS1#1 193.9 77.6
WMBFS2#3 210.1 84.0
NMBFS3#5 204.4 81.8
EMBFS4#7 214.2 85.7
Trip Spikes - Methamidophos
Date Sample Identification Amount(ng/ml)  %Recovery
11-Sept EMBTS4#9 2415 96.6
17-Sept SMETS1#55 186.2 74.5
SM6TS2#56 160.3 64.1
SM6TS3#57 167.9 67.2
Laboratory Methamidophos
Spikes :
Date Sample ldentification Amount(ng/ml)  %Recovery
11-Sept #1 263.5 105.4
#2 260.4 104.2
#3 273.0 109.2
#4 267.3 106.9
Trip Blank
Date Sample ldentification Methamidophos
17-Sept SMETB#58 <MDL

10
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Appendix V

Notice of Intent to Apply Restricted Materials
and
Pesticide Use Recommendation



STATE OF CALIFORNIA

N

[ -

~ -~ NOTICE OF INTENT TO APPLY
DEPARTMENT OF PESTICIDE REGULATION RESTRICTED MATERIALS
i Nursery . .
County Section Townshlp ’ Range B & M App Meth ri‘] Permitleel Property Operatar Applicatar Name and Address
39 (San Air %
- 16 01 08 Ground TRIPLE E FARMS
Joaquin) | . - l Aal: MD Other | Tomeuibo
Operator ID J Permit No. Site Identification Number Total Planted Acres | Po Box 5036
30-02-3900224 77 . __!Stockion, Ca
Location Block 1D
N MARIPOSA RD i
Date / Time Applied Total Acres / Units Treated Commedily / Site Treated .
. _Proposed Actual Proposed Actual I TOMATOES FRESH [—J LLI—L—J l— ‘L—J: !
09/04/2002  fos e 0t iy 36 R
| Chem # | Map. / Name of Product Applied EPAICahf Reg, ‘#(Label) Tatal Product Proposed Rate Proposed |_Dilution | Target Pest |
VALENT i : #]| 2.00Pis/ :
. AA- v . NG Aph
_— MONITOR 4 SPRAY .596.39 DO05B-AA-D0000 & . Treated Ac al phids
ZENECA K | 3.00Pts/ '
- - -AA- ' 3 |
BRAVO WEATHER-STIK 50534-00188-AA-10182 § Treated Ac 0 Gal | Late Blight
ROHM & HAAS 8.00 0z / Beet
CONFIRM 2F 00707'00238"5‘»‘709 000 1, Treated Ac *0Gal | Amyworm
DUPONT : " " B.00 Oz / Tomato
ASANA XL INSECTICIDE 00352-D0815-AA-D0000 | ’._I_Trea‘ted Ac_| 3% Eritworm |
CMR ! | 1,00 Pts/ . .
_|NOFoAMB I 1050775-50008—%—000 N i 100 Gal 30 Gal .exempt
Pays Reentry Days PreHatvest | Applied / Supervised By NW : N } NE
72 Hours 7 1 |
Environmental Changes / Comments : ’ :
£3D10 - W | Target | B
- . ] ! ]
1
Submitted By Date Time PCA Name ! |
I !
lN HOUSE USE ] |
Raceived By Box Number | Dale {2 Approved sW : 5 I
g 3 | SBE
‘ [ Denle Ac_l]_acenl Cmps Schools, Dwelings, efe.
Field: E 45-20 Rec# 136 . — - CDMSATODBE
Submit to AGRICULTURAL COMMISSIONER at jeast 24 haurs before application 8 9
Copyright © 1984 - 2002, CDMS Inc. FA_XED B8-03-C
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Crop: TOMATOES FRESH
Area: 77, Proposed: 36 Acres

PESTICIDE USE RECOMMENDATION
TRIPLE E PRODUGE
B690 WEst Linne Road
Tracy, CA 95376

Apply by: Ground; Gallons/Treated Acre: 30

Delivery Ticket #:
Purchase Order #: 3643
Pest, Permit 39-02-3800224

209-463-2310

# 136
Date; 038-03-02

Proposed: 09-04-D2

Expires; 09-09-02

Growsr: TRIPLE E FARMS

PO BOX 239
Tracy, CA
208-463-2310

Appir TOM GUIDO

Fidmn; IN HOUSE USE
Field Site & Location California Prap. Acr | Field Site & Location Califomia Prop, Atr
E 45-20 N MARIPOSA RD San Joaquin 36
‘ Material REG# RATE /100gal __ Band Mat. Reqg.
*MONITOR 4 SPRAY 59639-00056-AA-00000 2.00 Pts{ Treated Ac 6,67 60" 9.00 gal M*
Al: METHAMIDOPHOS ) VALENT ‘Target Pest: Aphids
BRAVO WEATHER-STIK 50534-00188-AA-10182 3.00 Pts! Treated Ac 10.00 80" 13.50 gal M*
Al: CHLOROTHALONIL ZENEGA . Target Pest: Late Blight
CONFIRM 2F 00707-00238-AA-00000 8.00 Oz/ Treated Ac 26.67 60" 2.25 gal M*
Al: TEBUFENOZIDE : ROHM &HAAS Targetl Pest: Beet Armyworm
ASANA XLINSECTICIDE  00352-00515-AA-00000 8.00 Oz/ Treated Ac 2667 80" 2.26 gal M*
Al: ESFENVALERATE | I DUPONT Target Pest; Tomato Fruitworm
NO FOAMB 1050775-50008-AA-000 1.00 Pis / 100 Gal 1.00 80" 1.35gal M~ -
Al: SPREADER, ACTIVATOR, BUFFER CMR Target Pest: *exempt” )

l SPECIAL INSTRUCTIONS ]

Mix with: DO NOT COMBINE BRAVO WEATHER-STIK WITH DIPEL 41, FOIL, TRITON AG-88, TRITON  B-1056 OR LATRON B-1856 AS

PRYTOQTOXICITY MAY RESULT.

Mix with: LATRON CS-7 AT 1 PT/100 GAL. (OR SIMILAR SPREADER-BINDER) 1S RECOMMENDED.

NO FOCAM B: DO NOT USE AT A RATE WHICH EXCEEDS 5% OF FINISHED VOLUME.

[ APPLICATOR MUST POSSESS SPEGIAL LABELING N
MONITOR 4 SPRAY " 24C Registration %,  CA-790096 :
Growth Stage(s): W/MITICIDE-FUNGICIDE-INSECTICIDE *

I i PRECAUTIONS B
*Restricted; YES, CERTIFIED APPLR ONLY Days to Harvest; 7
Permit Required: Avoid Drift, Water Cantamination
Notice of Intent Required Toxic to Bees *, Fish, Birds
Chemical Categary: | DANGER Posting Required
Closed Mixing System Required Non Re-entry Interval; 72 Hours
Feed/Graze Treated Area/Crop: NO Plantback Restriction: YES

“NOTIFY BEEXEEPERS AT LEAST 48 HRS BEFORE APPLICATION.

CRITERIA / ENVIRONMENTAL CHANGES T

58010
The execution of this recommendation certifies that alternative and mitigation measures that would
substantially lessan any significant adverse impact on the environment have been consldered and, if
feasible, adopted. .

|

l| IN HOUSE USE Signature: o | Grower Signature:

_ _ = RECOMMENDATION COGNTINUES ON NEXT PAGE ™
Copyright 1984-2002 Copyright © 1884 - 2002, CDMS Inc. SE# ATODS8 =READ THE LABE
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\ PESTIGIDE USE RECOMMENDATION # 136

CONTINUED - PAGE2 - Date: 0B-03-0
>rop: TOMATOES FRESH .
srower; TRIPLE E FARMS
° N 1
Field: E 45-20 NMARIPOSARD | ™V = }
Soll pH: 7 4 D1NOBE-16M Total Area; 77 Avres 'l il
% Organic Matter; 1 Proposed Area ; 36 Acres W ‘ Target :
Texture: Clay PCA: IN HOMSE USE } {
Pest. Permink; 35-02-3800224 { :
| |
SW | 8 |

RESTRICTIONS / LIMITATIONS
MONITOR: This product is extramely toxic to birds and other wildiife. Birds and other wildiife in treated areas may be killed. Do not apply directly to water,
areas where surface water is present or fo intertidal areas below the mean high water mark. This product is highly toxic to bees exposed to direcl treatmet
residues on blosming crops or weeds. Do not apply or allow to drift to blooming crops or weeds if bees are visiting treatment area. ™™ Spray as needed a
day interyals. Do not apply mere than 5 applications per crop seasan.

-BRAVO WEATHER-STIK; This product is toxic to fish, aquatic invertebrates, and marinelestuarine organisms. Runaff from treated areas may be hazerde
aguatic organisms in neighbaring areas. DO NOT apply directly to water, to areas where surface water Is present, or to Intenidal areas below the mean hi
waier mark, DO NOT contaminate water when disposing of equipment wash waters. DONOT apply when weather conditions favaor drift from tteated area
BRAVO WEATHER-STIK can be used effectively in dilute or coneantrate sprays. Tharough, uniform coverage is essential for diseass control, DO NOT u
greenhouse-grown crops, DO NOT combine BRAVO WEATHER-STIK in spray tank with pesticides, surfactants, or fertilizers, uniess your prior use has s
the combination physically compatible, eHective, and noninjurious under your conditions of use. DO NOT combine BRAVO WEATHER-STIK with DiPel 4
Foil, Triten AG-98, Tritan B-1956, or Latron B-1956 as phytotoxicity may result, == Apply in sufficient water ta obtaln adequata coverage. Begin applicati
when dew or rain occur and disease threatens, Use the highest rate and shortest interval specified when disease conditions are severe, BRAVO WEATH
STIK may be combined in the spray tank with EPA-registerad pesticide products that claim copper as the aciiva ingredlent and ara labeled for control of
bacterial diseases of tomatoes, Check the copper manufaciurer's label for specific instructions, precautions, and limitations prior fo mixing with BRAVO

"WEATHER-STIK. DO NOT use with Copper-Count N in concentrated spray suspension. For foliage disease, apply 1.375-2 pts/A every 7-10 days, For fn
disease, apply 2-3 pts/A avery 7-14 days beginning at fruit set.

CONFIRM 2F: The following rotational crops may be planted at intervals defined below fellowing the final application of CONFIRM 2F at the recommendt
rates for a registered use. Crops for which CONFIRM use Is registered: No restrictions, All other crops: 30 days.| This product is toxic to aguatic inverteb:
Drift and runoff may be hazardous to aguatic organisms in neighboring areas, Under scme conditions, this chernieal may also have a high potential for n
into surface water for several weeks or months atar application. Do not cultivate within 10 fest of aquatic areas so as to allow growth of a vegelative filte
Drift from applications of this pesticide is likely to result in demage to sensltive aquatic invertebrates In watar bodies adjacent ta the treatment area, For
terrestrial uses, do not apply diraclly to water or to areas where surface water Is present or to intartidal areas below the mean high water mark, except ur
forest canopy when aerially mpplied to contral forest pests. Do not contaminate water when disposing of equipment washwaters and rinsate, Do not apply
weather conditions favor drift of runoff from areas treatad. This pesticide demonstrates the propertiss and characteristics assoclated with chemicals dete
groundwater, The use of this chemical in areas where solls are permeable, particularly where the water table is shallow, may result in groundwater
contamination, ™™ Apply 6 ko B oz./acte for early-season applications only to young crop and small plants. Begin applications when fitst signs of feeding
damage appear or when infestations reach threshold levels as defined by Cooperative Exension Service or other qualified professional authorities, App!
oz./acre for mid- to late-season applications and ta heavier infestations and under conditions In which thoraugh coverage is mors difficult. Under heavy

. infestations, continuous moth fiights and/or egg masses and larvae In all stages of development; reapplication on a 10 ta 14-tay schedule will be require

protact new growth until moth flights and/or hits subside. Do not apply mera than 18 fluid ounces per application and do not exceed 64 fluid cunces per
Allow at least 7 days to elapse between final appiication and harvast.

ASANA XL: All rotational crops may be plented immediately following last application. Apply In sufficlent diluent 1o provide unlform caverage. Do not ap
product or allow it to drift to blooming crops If bees ars visiting the treatment area. Drift and runoff from treated araas may be hazardols to aquatic orga
in neighboring areas. Da not tank mix ASANA XL with fungicides eontalning fentin hydroxide (triphenyltin hydroxide) as crop Injury may resuit, OBSERV
FOLLOWING PRECAUTIONS WHEN SPRAYING IN THE VICINITY OF AQUATIC AREAS SUCH AS LAKES; RESERVOIRS; RIVERS; PERMANENT
STREAMS, MARSHES, OR NATURAL PONDS; ESTUARIES AND COMMERCIAL FISH FARM FONDS. Do not apply by ground within 25 feet, orby &
160 feet of lakes; reservoirs; rivers; permanent streams, marshes, or natural ponds; estuarles and commercial fish farm ponds, Increase the buffer zon
fael when ultralow volume (ULV) application Is made, Do not apply when wind velocity exceeds 15 mph, Aveid applications when wind gusts approach *
Da not cultivate within 10 feet of the aquatic area so as to allow growth of a vegetative filter strip, Do not make aerial or ground applications during temg
inversions, ™" Do not apply more than 0.5 Ibs a,i. per acre par season, ASANA XL is not recommended for control of vegatable leafminer in Florida.

NO FOAM B! This product is formulated from raw materials which will not lend to burn feliage or leave harmful residues, Thera will be no axcessive {oa
when high pressures are used, Proper quantity to use will vary with water hardness, equipment cheractaristics, method of application, droplet size, ete.
higher rates may be used If racommended by pesticide labeling, Follow pestlcide label directions, However, do not add NO FOAM B at a rata which ex
5% of finished spray volume, For cancentrate sprays, amounis of NO FOAM B added fo total spray is approximately same as with dilute.

. 9
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Meteorological Data



Monitoring during application of Chlorothalonil and Methamidophos
Sept. 2 - 6, 2002

Wind - Wind  Wind 'Ambient = Relative ' Barometric
Date _Tlme Speed ‘Speed Direction Temperature _ Humldlty Pressure ~ Sigma
~ {mph) " (knots) _ (Deg) (%) (mmHg) _ (Deg) .

,.,_,9/1/2002 945 44 38 1181,":" B 338 7607 '
9/1/20025 : 33 ”,29__*___
_,,,_9/1/2002 10:30’ '_""46 40
_9/1/2002° 1045 53 46 2884

. 9/1/2002° 11:00 63 55 3073 348
_..4,,‘_,_9/1/2002 M5 7 ".6 1 " |

9/1/2002; 11:30 65

9/1/2002 ' o
.. 9/1/2002;
9M/2002 1215 76 66 287.7
9/1/2002! 12:30: ‘

| 9/1/2002; 12:45: 58, 50 3
9/1/2002. 13:00 .
9/M/2002" 13:15. 7.2
TOMR002 1330 78 68 286

9/1/2002' 13:45:

912002 14:00. T776 66 21

T9/M/2002 14:30, 72 63 - .
- R0 1430, T2 83 L2 e T
759.3 20.7.
759.2 ) 17.6
7591 237
759 213
759 2414,
7589 166

" 9M/2002: 155!
971/2002] 15:30 7.2
9/1/2002; 1545 6

g 9 - :

. 9/1/2002_18:00 ~ 4.5, 17.9

o T9/1/2002" 18:15 47 44 28l
'9/1/2002, 18:30.

‘ 18 45‘ o — .:. [P N .' e A e ,-W,.' e e s

i3 19 00

_ S//2002; 20:00 ﬁ.f-f[.;;ﬁj;ﬂj."f[:f_.-.’;ﬁf;f.fjf'ﬂﬁff;'.' I
v h9/1 /2002 20 15 A u--u-.w. P
_“_.9/1/2002‘ 20 30;“/ 67




"'“97‘1'/'"2’“662”'2045 64 56 2869 291

~9/1/2002'

“Wind Wind  Wind . Ambient  Relative ’Barometric

Date  Time  Speed Speed Direction Temperature Humidity ! Pressure  Sigma

" (mph) "(knots)  (Deg) '.,,-ﬁf (DegC) = (%)  (mmHg)  (Deg) |

21 758 1. 48
9/1/2002 21 15 - 3 3 2 9 SR 273 3 e e §ou 27 1 fra s e e ........! e e !
T 9//2002; 21:30, 33 29 33.9

om0z 2145 37 32 2857  m4 w8 75 ?','f.,j.u
C9/2002 22:00, 37 32 |

9/1/2002 3 6‘ s 3 1 ' S T :.«»...4_. .,:..._ SR

9A;002 2245 27 23 2189 574

9/1/2002 23 00 .v._~ 2 6( | 2 3 BN ‘?99;.9.. v’ 4 o R £ 4 R ot e e e G ey
~ 9/1/2002° 23 15 24 18 31.8

9/1/2002

. 9/2/2002"

9/1/2002 -

9/2/2002 - iw;‘m- . :‘.._::-.m.,,..,.. et APt A8 2 1o s Bt St o e 2 A0 AR e 1A 1 SO oA

9/2/2002

9/2/2002' 1

9/2/2002"
..9/272002°
" 9/2/2002]

779/2/2002

91212002

912/2002 "
9/2/2002

9/2/2002.

A 1259 e
19" 1768

79/2/2002.

9212002

91212002 445 1210 568

9/2/2002

9/2/2002- 5
9/2/2002:

91212002 5

9/2/2002 7

9/2/2002. 7
_9/22002  T7:4

"9/2/2002"

oo 9212002 815 34 30 32741 278 a8 7581 28

93



' Wind © Wind |
Tlme Speed Speed ‘Direction ‘Temperature Huumldltyw Pressure
N (mph) ‘ ' ‘

_Date

" 9/2/2002° 8:45.

0272002 9:00 °

T U9i%i2002 9

" 9/2/2002° 9:30

9/2/2002' 945

" 9i2/2002] 10:00
9/2/2002] 10:15
9122002 10:30°

e 81 PP
87

9i2/2002" 10:45
'9/2/2002. 11:00!

. ..912/2002; 11:15,
91212002
922002

9/2/2002.

11:300
1145
12:00

91220027
~ 9/2/2002

12:15;

12 30,v R

22
33
55
64

g7

59
,72
6.4

Wind

"0/2/2002 12:45

9/2/2002

13: 00§

9/2/2002

13:15!

9/2/2002.

13:30

9/2/2002, 13:45,

9/2/20025

14:000

Ambient

Relatlve Barometnc

) ”'}__”'758 1

7518

Sigma j

758, 238

317

757.7.

37.9

757.5

37.9,

137

384

132, 7572

7574 20,

38.2.

EERZ B A

38.4

134, 15T ;';'ff""

_9/2/2002

141 5

72 83

3383

38.3,

I8 7569

9/2/2002

1430

9/2/2002 14:45

9/2/2002!

'9/2/2002; 1
"9/2/2002

15 00

.56

348;

38.3!

BET R A 7T §

3327

3313

BE

136 756.6.

38.7!

142 ~ 756.5:

388

88

153 756.4

153 71563 322

389

..... 756 3 175

"9/2/2002

9/2/2002;

"9/2/2002]

‘ 9/2/2002,

“16: 45‘

'"”',L'_.al.z..@.opz

)2 V1715, 7.
8:00

“omovz 1915 64 56 3007

AT T S O T
. 9/2/2002 1945 8 70 2673 298 239

. --92R002_20:00; 72 63 2679 289 285

- 39.1

13.7.
13.1} 756.2 22.9

234

A28 786
756 178

123

e e 756 et s 14 7
PN .»,\4756 o trraran i st 15 8
M09

« m7559

7559
7559




922002 21:30

~Date ' Time Speed. Speed Direction Temperature Humidity . Pressure
' L (mmHg)

9/2/2002 21:15

Wind Wlnd:
_(mph) : (knots)
50

50
62

00212002 2145 76
9/2/2002: 22:00

"9/2/2002" 23:00'

9/2/2002 52 15

"~ 67212002 22 45‘;” T 53

Wind Ambient

(Deg) '! (DegC) -

~ Relative . Barometric

(%)

- 9/2/2002

2315

~ f«45 4
444

‘,, ...7',5..5...1"-;»“:.., e s caspms e
755,

9/3/2002; 0:45

9/3/2002]  1:00

9/3/2002° 1:15

42.5

424

7549

i3 2

9/312002. 130
9/3/2002 " 1:45

42,

9/312002. 2:000 47 41T

9/3/2002; 215 51 4.4

9/32002, 230 42, 37 265
032002 245 27 23

RIS

'41

L7548

399

754 4

398

754.3

208!
205

391

33 3

ER %

9/3/2002. 3:000 35 3.0

9/3/2002, 315 34 27 ““"5

9/3/2002! 3:30] 34 2.7

202

a7

99
{95

L
448

7549 e

7sat
754

e

9/3/2002]  3:45_ 38/ 3.3

194,

“9/3/2002) 4451614 W

T emi002 %30, TAST AT

9/3/2002' 400 46 40

458

753.9°

96
192

462

488

7538

- 9/3/2002
© 9/3/2002,

f..3 7

 9/3/2002 ¢

/3720021 5:30
9/3/2002

' 9/3/2002{'

9/3/2002:

9/3/2002 ’

95



. " Wind Wind© Wind . Ambient | Relative . . Barometric
Date . Time ‘Speed ‘Speed ' Direction | Temperature Humldlty’ Pressure  Sigma
’ . (mph) : (knots) (Deg) ' (DegC) , (%) . (mmHg) . (Deg) |

'4.9 43 3383
5 43 330.6
- aa m36 B 3284
\38 :
45

" UgjB002 800
»9/3/2002‘1__._ A5

9/3/2002
" 932002, 9:30 41
9/3/2002: 945 ‘_,47
.9/3/2002, 10:00 5.8
9/3/2002 10115 4
_ 9/3/2002; 103300 38,
© 0/3/2002; 10:45. 45
97372002, 11:00! _'i47
9/3/2002. 11:15!
| 9/3/2002. 11:
9/3/2002
..9/3/2002; 1:
9/3/2002.

Wf?‘ffém L2k
o
. 249
536
24

219

91312002, 12:

~9/3/2002!
91312002
9/3/2002.

9/3/2002

6/3/2002 1400 6 52 24
"9/3/2002] 14:15. 95
9/3/2002' 14:300 7.9

TUUUG3[2002. 1445 7 64 2929

9/3/2002 1500, 84 73 | 2500 362
9/3/2002 15:45. 7.3 63 2928 '

~ 9/3/2002] 15:30¢ 6.0 2793
9/3/2002, 15:45. 814 70 274
9/3/2002) 16:00, 7.8 68 2763

9/3/2002 1615 .2: 80 2722

'9/3j2002. 17:30, 73 63 3002
9/3/2002] 17:45 B
© 9/3/2002; 18:00;
9/32002 18:15.
m,,..~,9’3/2002 1845

'9/3/2002; 19:00
" T9/3/2002" 19: i5
.9/3/2002' 19:30

" 26 4 e

53 46 51 -



Date

9/3/2002 :

9/3/2002
© 9/3/2002;
9/3/2002:

9/32002,

19/3/2002

. 9/3/20021 2100 2.4
 SB2002: 21:15 1.

" 9/3/2002'

' Wind  Wind

1945 -

9/3/2002' 2

9/3/2002
- 9/3/20021

2330, ..2754
23:45 . ' !

55_

Wind

~ (Deg)

Ambient

w'eo
. 43 . e v e e, . P M i i
18 e -

13
,33

o300 37 ao2e
" 91372002

Relative , ! , Barometric

_ Time : Speed, Speed ' Direction’ ' Temperature ° Hum:dlty _ Pressure  Sigm:
; (mph) (knots) : ; ‘

N '22 9

228,

223

2. 6

9/3j2002]

9/4/2002

0:1 5,

9/4/2002;

~SAsT

0/4/2002"

'9/4/2002"
61412002,

_0:45:

.,.“._20 4

91472002

1.30¢

9/4/2002'

1:45:

/472002

200 3.6

9/4/2002'

204

2.,6.',,2_,," o gt e i

20

T

20‘1 [P

" 9/4/2002]

~9/4/2002!
9/4/2002

9/4/2002.

57 5

9/4/2002

204

... 9412002,

9/4/2002

" 9j4j2002 " 4:

__9/4/2002| " 4:45
" o2002] 5:00°
9/4/2002° '5:15
©9/4/2002  5:30°
" oo 545
_9/4/2002'  6:00

9/4j2002

'9/4/2002: 6

"9/4/2002

Cemp002 Tas 24 18 68 203

97



Date

. 9/4/2002° 8:00 34
" '9/4/2002. 8115 |
'9/42002 8

. 9/4/2002>,_ —

- 9/4/2002

9/4/2002° 8:

9/4)2002

) A9/4/2}_002'
 9/4/2002,
" '9/4/2002.

10:001

10:15

- Wind  Wind
Tlme Speed Speed Direction Temperature Humldlty Pressure

(m_ph) (knots)

9/4/2002 - 10:30.

10: 45

9/4/2002 11:00

9/4/2002; 11: 15

. 9/4/2002{ 11:30,

'9/4/2002! 11: 45

Tl
6
3.0

Wind

(Deg)

328, 9 o
347 3

Ambient

(DegC)

5 7
323

, Relative ' Barometric

(%) .

446
437
358

50

_9/af2002 900 47 41 294

3298

228,

31

33 8

(mmHg) _

758
7583
7581
7581
7583

7884

9 45 ‘

. m»vm 26 7
2

798.7

L7881

- 22, 2

5.8

297.81“""'

9/4/2002!

5.0

9/4/2002

~9/4/2002

9/4/2002

" 9/4/2002] 1.

'_._,;3 0
3. 0;w ’

_256. 6

-89.1

.

1369"

LT85

... 914/2002]
~9/4/2002:

759.6'

9/4/2002

7596

7505

9/4/2002

9/4/2002

9/4/2002

7594,

759.3

"9/412002

14:45"

759.2.

7591

9/4/2002! 15:00

9/4/2002

9/4/2002!

'9/4/2002; 15: 45
T 6'

9/4/2002 18 15

1515

1530

'9/4/2002

~9/4j2002;

9/4/2002;

759

19 00! : ”_.\,.,.r ? OO SOV v ivuivutil 5 S

93



 Wind - Wind iRelatlve Barometric

Wind Ambient

‘Date

- ‘:'9/4/2002 s

‘ “(‘knots)

(Deg)

‘Time ; Speed Speed Direction’ Temperature Humldlty Pressure
' (Deg C)

%)

(mmHg)

7589

~_ Sigma

(Deg)

93

9/4/2002' 19:30 135 117 ;,2739'1 """ 226 ':_“_16‘7 7588 125
18.7

- 9/4/2002

9412002

. :‘9/412002;.”; S

n s 9/4/2002 }' S
9/4j2002;

286.1

2741

92

758.8
7588
759

125
98

o 9l4]2002] 84 32m 158,
97412002 21 6.5 Ti920 T35 7587 154
. 9/4/2002 90 189, 371 7588 ‘
.. 9I4]2002, 2 10.3 187 403 7588 ‘

9/4/2002

_.9/412002;

9/4/2002'

~9/4/2002;
~9/4/2002| 2:
9/4/2002

9/4/2002

114

432

462

758.7
7586
7586

_Z. 114
124,
1.7

AT

7588

758, 6

CTER R

15.5;
102
13

2773

7586

9.6

9/4/2002 1 138, 120, 2755 71 53.2 7585 9.6

9/5/2002"  0:1!

. 9/5/2002]
9/5/2002.

i 5

9152002

10,3 7

108, i;‘;.:
18

T TY —

7585

2695,
"266.1

2128° 166

e D 1 1 7
LT586
J

89

9/5/2002!

9/5/2002°

9/5/2002°

GJ52002

264 7
263 A

266.7

“TEgT

57.8!

7688 S

) 262 2

57.9

__7958. 8

12

758 9

T g/s/2002 245 ""103""_: 7589 8.1
. 9/5/2002, 2:30. 10, 87 7588

9/5/2002.

2145 10.7,

9/5/2002

3:00.

o 9/5/2002

315

e 9/5/2002 PR \... i .,»‘ B LT T S R ».‘..‘...,‘r...u‘u.

. 9152002

645 — 103 ,;90

-99



. Date

' 9/5/2002

) 9/5/2002

~ 9/5/2002
9/5/2002]

9/5/2002

- 9/5/2092

9/5/2002,

Wmd Wind

7 00 ~~ -.u'..:.m?l... NENE

9/5/2002!

~ (mph)  (knots)

. 10 3] .4 9 O“ »:M“

Wind

(Deg)

Ambient

(Deg C) _

168

967 83

9 78 2rie 205
1 . g 4- e A 4 4

9/5/2002

9/5/2002

" 9/5/2002

9/5/2002

) 9/5/2"002

10 00

10 15 g

10:30° 1

......

97512002
9/5/2002;

1045~ 41 96
11:00 ) |

).

'587"

A9
6

a3
378

. 524 AR A0

; Relatlve Barometrlc
. Time Speed Speed Dlrectlon Temperature Humldlty Pressure = Sigma
' ‘ (mmHg) . (Deg)

IS 08

- 32
309

‘”‘31 1
256

L 7611 | 139

9/5/2002

11:15'

225

BT

9/5/2002

11:30

538

7611

9/5/2002

11:45!

9/5/2002,

12.00:

9/5/2002

1245] 84

9i5/2002

~9/5/2002

12:30'

79/5/2002

12:45

233

7611

N

761,

- 761

des et
189 781

9/5/2002

_1300

~"9/5/2002
_9/5/2002

9/5/2002

13 30

7608

760.9.

“7e07 A,

13:45]

14:00°

9/5/2002

14:15

'"”"760 5

760.6:

"~ 9/5/2002.

14:30

9/5/2002"

1445 [P et

9/5/2002:

oj572002

PRI

9/5/2002!

"Tgj5/20021 1

9/5/2002 |

1515f;m

9/5/2002

) 9/5/2002

. 9/5/2002;




. Date

9512002, 20115
" 9/5/2002] 20:30

Wlnd Wind

(mph) (knots)

K 9/5/2002 18 ‘45 -

5
101
102

9/5/2002° 20:45

9/5/2002 21 :00,

“9/5/2002, 2115 1€
"T9/5/2002 21:30

95

7 9/5/2002] 22: 45

~9/5/2002] 22:15°

9/5/2002: 21:45. 10
9/5/2002‘ 22:00

9/5/2002° 22; 30

9/5/2002" 23:00

A0

Wind

(Deg

Ambient

270

2627

| f.f2f4 ‘4':'”, 192

: . Relative | Barometric
T|me Speed Speed Direction’ Temperature i Humldity Pressure

2678 M85 TB4f T 7883 G

12 i

11 7 A e e st ; _.m;. b 0 i 2 g e I.,. ‘ < e et s+

9/5/2002 23:45. 12

9/5/2002 23:30 10.3:

9/5/2002 23:45 7,

9/5/2002;

1

82

9/6/2002:

0:15,

78

9762002,

“G6/2002,

74

68i

2725,

6.4,

64 2682 16/ 64.9 757.4 118
7266.9 15.61 66.5 7574 106
57 2749 165 7574 109

9/6/2002! [

72835

U757 5

175

T 9/6/2002 f' ‘
~9/6/2002;

'0/6/2002] 2

612656 UBA Te82

757.4

7573

124
11,

7573

10.5:

1 9/6/2002" 2

9/6/2002

9/6/2002:

91612002

‘"9/6/2002.”

_9/6/2002  3:30
|9/6/2002, 345 62
9/6/2002, 4:00
_9IB/2002:
9/6/2002,

9/6/2002 -

263 1 T .

54

268.2

R
2558

__7157.3

9.6

757.3,
7572

11.1:

7,

7571

N CAE

7.9
11T

757

112,

9/6/2002!

_..9/62002, 530 &
9/6/2002: ;

91812002

9/Bl2002

9/6/2002;

615

101



; Wind - f Wind

Wind

Ambient

. Relative : Barometric

T|me N Speed Speed Direction Temperature Humidity : Pressure

. (DegC)

(%), (mmHg)  (Deg)



Appendix Vi

Chlorothalonil Field Log Sheets



CARTRIDGE FIELD LOG SHEET

Project: Chlorothalonil Application Air Monitoring in San Joaquin County
Project #: P-02-002 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 [pm +10%

Log Sample Sampler Date Time Counter Flow True Comments Weather | Initials |
# Name iD On On On On Flow - .|KP,CF&R] On |
Off Off Off Off e on| Off
w1 | SCBFS | MO3 oy e |3 s0 | sor ] o
o2 | 808 | MC4 i —oem 3@ e T aw] -
e e e T
oo | wos | wex [ LOn e e -
005 | NOBFS | W3 Ioomor—osi e | soo 5] ——
o | wos | wa | o e e —
07 | EC8FS | MNS gy —gror | —srs | rer TSm0 ] ——
s | 0B | MN4 oo —orm—|—disn | s | Sw ——
09 | EoBTS | WA Nt "
010 501 MR-4 09/03/02 0854 344.60 2.98 3.00 |START OF APPILCATION 920 PST K AC
! 09/03/02 1124 347.10 2.88 2.90 K AC
o1t | swot | MO4 |roroy i s s 7w ———
o2 | Wed | MO4 o200 | Ier | 7w —_——
o | wor | was | STt ae [ e
o | wor | e | s
o5 | Neeq | w4 oot essm 57|27 ———
o6 | EC1 | W4 e —aer | ser |2 L
o7 | EC4C | WA oo sirsr 2@ | e i
v | seor | e |l [ ma e o —_—
MFM Used #: 5063  Slope: 0.9978 Intercept: 0.0308
3 10f6 - Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)



CARTRIDGE FIELD LOG SHEET

Project: Chlorothalonil Application Air Monitoring in San Joaquin County
Project #: P-02-002 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

Log Sample Sampler Date Time ‘Counter Flow “Comments Weather | Initials
# Name D On On On On s K,P,C,F&R| On

Number oft Off Off Off o " or| Off
o9 | s02 | MR4 oo —m | st | sid K
o2 | SWC2 | MC4 |—oomyi a5 e0 50 KW
o | wor | wos [ e | anie e <
o | wwor | wos [N s [ ae S
023 | NO2 | Wt I—oaniie a0 500 W
o | wecs | wa [t [am e | o )
025 | ECZ | MN4 IGomye i —sersc | e 1w
o | ore | s [ s [ o -
o | seon | wwa [oodoe ey 1 008 Lo
| sos | e [oomes [ sz o
029 | SWO3 | M4 oo saveo 568 W
0% | wes | MO+ oot —ast——pmos0 | 5es T
31 | NwOS ) MO |~ —asr | iisa0 | se W
o | wes | [mom e famieTas -
o | weon | [N I sne {2 T
o4 | B3 | MN4 e s |0t | 500" ——
03 | ECIC | M4 oo | sisio | 500 W
% | sECS | MW o] 50 ——
MFM l{seci‘#(: 5063 SLIope: 0.9978 intercept: 0.0308

P01

J
20f6 Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)



CARTRIDGE FIELD LOG SHEET

Project: Chlorothalonil Application Air Monitoring in San Joaquin County
Project #; P-02-002 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

Log 1$Lz|mple Sampler Date “Time Counter " Flow True Comments Weather | Initiale
# ‘Name D On On On On | Flow G On

Number |  Off off _off Off [iii off
037 | 504 | MR4 s 300 | 5 W
o8 | swea | Wou e —sira— s 50 W
w9 | wod | W04 et e |5 W
I B i . - W
oo | nou | x4 | — | o 77 W
o2 | NEC4 | MV4 e —amsr | ses | S0 W
o | Eou | WN4 e — 5| 5o |38 W
o | oee | e [ e sen L m o S
I e m N L B Bt <o
s T R .
a7 | swos | Mo |G S0 ad0 a2 k¢
R S o e o - o e S
R I I e - o e A
om0 | NO5 | WX4 o7 smra | sei | 2% -
I o kI Ac
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Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)




CARTRIDGE FIELD LOG SHEET

| Project: Chlorothalonil Application Air Monitoring in San Joaquin County
‘ Project #: P-02-002 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 ipm +10%

Log Eample AS‘Empler " Date “Time Counter Flow | True Comments Weather | Initials
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I R e e e ke
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Project: Chiorothalonil
Project #: P-02-002

CARTRIDGE FIELD LOG SHEET

Application Air Monitoring in San Joaquin County
On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +1 0%

Log Sample Sampler Date Time Counter Flow | True Comments Weather | Initials

On On On On Flow e K,P,C,F&R] On

off off Off Off e —1off

o040z | 1623 570.20 55350 |BATTERY DEAD R W

073 NE-C-7 MV-4 —Ge/5/02 | 0725 581.60 .00 | 0.03 K AC

09704702 | 1832 496.80 595 | 3.00 |PATTERYLOW R W

074 E-C-7 MN-4 —Gsi5/02 | 0734 508,00 Te5 | 1.68 R AC

09704702 | 1838 372.20 568 | 3.00 R TW

075 E-C-7-C MA-4 —oom502 | 0742 385,30 590 | 2.92 | K AC

0o/04/02 | 1847 156.60 568 | 3.00 |BATTERY DEAD R W

076 SE-C-7 MW-4 09/05/02 0750 168.80 0.00 0.03 ’ K AC

09/05/02 0645 389.00 2.98 3.00 BATTERY DEAD AERIEL SPRAYING IN FIELD K AC

077 §-C-8 MR-4 —Gg/06/02 | 0624 395.30 0.00 5,03 | 1300 DUE WEST 0636 TO 0646 TOMATO FIELD K AC

Go/05/02 | 0655 357,50 555 | 3.00 |BATTERY DEAD 2 AC

078 |  SW-CS8 MC-4 —Garoe/os | 0624 387.30 0.00 | 0.03 R AC

1 09705702 | 0705 38720 555 | 3.00 |BATTERY DEAD e AC

079 w-c-8 MO-4 \—5sioeios | 0642 598.00 0.00 | 0.03 ‘ R AC

‘ 99/05702 | 0712 182.30 568 | 3.00 R AC

030 '?'W'C'B MQ-4 09/06/02 0649 205.90 2.99 3.01 K AC

. GoioEI02 | 0719 596,20 508 | 3.00 R AC

081 N-C-8 MX-4 55706705 | 0655 35270 595 | 2.04 K AC

: 05/08/02 | 0728 681,60 568 | 3.00 |BATTERYLOW R AC

082 NE-C-8 MV-4 ' —Ggio6io2 | 0702 705.10 565 | 267 | % R AC

0005702 | 0737 508.90 558 | 3.00 |BATTERVLOW 7 AC

083 E-C8 MN-4 I —Garo6/02 | 0709 532.40 530 | 233 | Y R AC

‘ 0905102 | 0744 385.30 598 | 3.00 R AC

084 E-C-8-C MA-4 ‘5506702 | 0714 708.80 584 | 2.86 K AC

090502 | 0753 168.80 558|300 [BATTERYLOW R AC

085 SE-C-8 MW-4 I—5e706/02 | 0720 189.00 543 | 246 | 1> R AC
|

MFM Uéed #: 5063 Slope: 0.9978 Intercept: 0.0308
3 50f6 Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)



Appendix Vil

Methamidophos Field Log Sheets



CARTRIDGE FIELD LOG SHEET

Project: Methamidophos:Application Air Monitoring in San Joaquin County
Project #; P-02-003 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

Sample §§mpler Date Time Counter Flow True Comments Weather | Initials
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I I e o M7 7 V= VAR
010 S-M-1 MR-3 09/03/02 0854 344.60 2.98 3.00 [START OFAPPLICATION 920 PST K AC
. 09/03/02 1124 347.10 2.81 2.83 K AC
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Weather Codes: K = Clear, P = Partly Cloudy, C = 267% Cloudy, F = Fog, and R = Rain (any) )




CARTRIDGE FIELD LOG SHEET

Project: Methamidophos Application Air Monitoring in San Joaquin County
Project #: P-02-003 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

O 206

' Sampler Date Time Counter Flow True Comments Weather | Initials

ID On On On On Flow K,P,C,F&RI On
' » Number Off Off Off Off o " or| Off
oo | sw2 | MR3 oon e —sww—se [ se ] e
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o | ewe | weo [Ome e [0 e | s e
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s | ewec | o [ | | sie T a o -
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—MFMUsed#: 5063 Slope: _ 0.9976  Intercept: _0.0308

Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)




CARTRIDGE FIELD LOG SHEET

Project: Methamidophos Application Air Monitoring in San Joaquin County
Project #: P-02-003 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

F~ 30f6
—

§amp|.er Date Time Counter “Flow True . Comments Weather | Initials

iD On On On On Flow Sy K,P,C,F&Rl On

Number Off Off Off Off on o] Off
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Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)



CARTRIDGE FIELD LOG SHEET

Project: Methamidophos Application Air Monitoring in San Joaquin County
Project #: P-02-003 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

Sampler Date Time Counter " Flow True Comments Weather | Initials

ID On On On On Flow K,P,C,F&R; On

Number Off Off Off off [ on or| Off
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> MFM Used #: 5063 Slope: _0.9976_ Infercept: _0.0308
= 40f6' Weather Cades: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog, and R = Rain (any)



CARTRIDGE FIELD LOG SHEET

Project: Methamidophos Application Air Monitoring in San Joaquin County
Project #: P-02-003 On Flow: 3.00 +0.02lpm  Off Flow: 3.00 Ipm +10%

Sampler Date Time ' Counter “Flow True Comments Weather | Initials
ID On - On On On Flow AR = |K,P,C,F&R|[ On
| Number[  Off "off Off off I _——on| Off
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oo | e RS | e e
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Weather Codes: K = Clear, P = Parily Cloudy, C = >67% Cloudy, F = Fog, and R = Rain-(any)




Appendix IX

Standard Operating Procedure
Sampling and Analysis of 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile
(Chlorothalonil) in Ambient Air



California Environmental Protection Agency

-~ @=Air Resources Board

Standard Operating Procedure
Sampling and Analysis of 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile
(Chlorothalonil) in Ambient Air

Special Analysis Section
Northern Laboratory Branch
Monitoring and Laboratory Division

July 23, 2003

Version 1

Approved by:

Russell Grace, Manager
Special Analysis Section
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1. SCOPE

This is a gas chromatography/mass selective detector (GC/MSD) method for
determination of 2,4,5,6-tetrachloro-1,3-benzenecarbonitrile (chlorothalonil) from
ambient air samples. The method was adapted from the California Air Resources
Board Standard Operating Procedure for the Analysis of Chlorothalonil in Ambient Air
dated January 1992. The Department of Pesticide Regulation (DPR) request estlmate

quantitation limit (EQL) for Chlorothalonil is one (1) nanogram per cubic meter (ng/m ).
The EQL achieved using this SOP is 2.25 ng/m®.

2. SUMMARY OF METHOD

Ambient air is collected on XAD-2 cartridges. Sample cartridges are stored at four (4)
degrees centigrade (°C) before extraction. Samples cartridges are extracted using
methylene chioride and an ultrasonic bath. Sample analysis is performed using a
GC/MSD in the selected ion- monttormg mode (SIM). Sample analysis and quantitation
uses the internal standard Aldrin **C,, which is added to each extract prior to GC/MSD
analysis. Estimated quantitation levels for this method range from approxmately 2.5

nanogram per cubic meter to 80 nanogram per cubic meter (ng/m ) prior to sample
dilution.

3. INTERFERENCES / LIMITATIONS

Method interference may be caused by contaminants in solvents, reagents, glassware
and the XAD-2 cartridges that can lead to discrete artifacts or elevated baselines.
Analysis of samples containing high concentrations of early eluting pesticide
components may cause significant contamination of the analytical equipment. Both a
system blank and extraction blank must be analyzed with each batch of samples to
detect any possible method or instrument interference.

4, EQUIPMENT AND CONDITIONS

A. Instrumentation

Hewlett Packard 5890 Series |l gas chromatograph:

Detector: 300° C

Injector: 250° C

Column: Restek Rtx-5MS, 30 meters, 0.32 mm i.d., 0.25 pm film thickness, or
equivalent

Temperature Program: "

Initial Temperature: 50° C for 1 minute

Ramp 1: 50 to 175° C at 50° C per minute hold for 1 minute

Ramp 2: 175 to 250° C at 25° C per minute hold for 0 minutes



Final Ranﬂp: 250 to 300° C at 50° C per minute hold for 3 minutes

Splitter opens at 1.0 minute
Carrier gas: Helium at 1.5 ml/minute constant flow mode

Hewlett Packard 5972 mass selective detector:
Acquisition Mode: SIM

Masses: 264, 266, and 268 for chlorothalonil from 5 to 7.45 minutes
Masses: 265, 267, 269 for Aldrin 3¢, from 7.45 to 12 minutes

Tune File: PFTBA Autotune at maximum sensitivity

. Auxiliary Apparatus

XAD-2 cartridges (SKC cat # 226-30-6) or equivalent

Glass amber vials, 2- ml capacity with septum caps
Sonicator-

. Reagents

Methylene Chloride (B&J brand pesticide grade or equuvalent)
Acetone (B&J brand reagent grade or equivalent)
Chlorothalonil 98.5% pure (Chem Service Inc. PS-1020)

Aldrin 3C, 99% pure, 100 pg/ml (Cambridge Isotopes Laboratories Inc. CLM-
3347)

Gases

Compressed Helium Grade 5 or better

SAMPLE COLLECTION

a) Samples are collected in the field with a maximum flow rate of three (3) liters
per minute (Ipm).

b) After collection the samples are place in a glass tube and stored in a cooler
at 4° C or less until extracted. -

c) According to EPA method TO-10A the cartridges should be extracted within
seven (7) days. An analyte specific holding time was determined.

Chlorothalonil is stable for at least 24 days when kept at -30°C. See section
8F for storage stability summary.
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SAMPLE EXTRACTON

a)

b)
c)

Prepare a method blank and laboratory control sample (LCS) cartridge with
every batch of field samples not to exceed twenty (20) samples in an
analytical batch. '

Using a ten (10) microliter syringe, spike the XAD-2 resin in the LCS cartridge
with 50 ng of Chlorothalonil.

Carefully score and break the XAD-2 cartridge just above the glass wool! plug
and spring on the primary section.

Remove the glass wool plug using forceps.

Pour the XAD-2 resin from the primary section into the glass vial.

Carefully score and break the XAD-2 cartridge just above the glass wool plug
on the secondary section.

Carefully using 3.0 mi of methylene chloride rinse the inside of the primary
section into the glass vial. Cap tightly. :

Retain the secondary section for later analysis to check for breakthrough.
Place all the vials in an ultrasonic bath and sonicate for 30 to 45 minutes.

Filter the extract through a 2.7-micron fiter into a second vial and store at 4°C
until ready for analysis.

ANALYSIS OF SAMPLES

a)

b)

d)

Transfer 1.0 ml of the sample extract to a 1.5-ml amber autosampler vial.
Add 30 ng of internal standard (Aldrin C4). Sample extract is now ready for
analysis.

Prior to sample analysis perform a PFTBA autotune using the maximum
sensitivity tune option. Evaluate the tune using the criteria listed in Appendix
1. If the tune does not meet the criteria, retune. If the tune continues to be
unsuccessful, perform corrective maintenance and then retune.

Perform an initial calibration curve using concentrations at or near the EQL to
approximately 30 times higher. At least five points must be analyzed to
establish a calibration curve. Apgendix 2 lists the concentrations used when
the EQL is approximately 3 ng/m”.

Prepare a sample sequence for the GC/MSD. The sequence should include
a continuing calibration verification standard (CCV), and a system blank, for
every ten samples analyzed. If this batch of samples includes a method
blank and /or LCS, they should be run prior to field samples to verify that QC
criteria have been met. ,

Because of the nature of the XAD-2 cartridge, extraneous components will be
extracted along with the analytes of interest. To minimize excessive carry
over of these contaminants from one analysis to the next, a system blank
should be run after every five to ten samples or more frequently if indicated
by sample chromatograms. In no case should a sample contaminant
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interfere with the peaks of interest. This will be verified by the absence of a
peak in the analyte retention time window during the system blank analysis.

f) A 2-ul injection volume will be used for all analyses.

g) Review and edit the quantitation reports as needed.

h) The samples must be diluted if the analytical results are not within the
calibration curve. Every attempt should be made to have the diluted results
fall within the upper half of the calibration curve.

i) The final results will be adjusted by an appropriate dilution factor and
- reported in ng/ml.
j) The atmospheric concentration is calculated according to:

Ambient Sample Conc (ng/m®) =  Extract Conc (ng/ml) x 3 ml
. Air Volume Sampled (m®)

k) Given instrument sensitivity and a maximum sample of 4.3 m® the EQL for
~ this method will be approximately 2.5 ng/m®.

8. QUALITY ASSURANCE

A. Instrument Reproducibility

Establish the reproducibility of the instrument and analytical method as follows: Analyze

three different concentrations of standard (low, medium, and high levels) by analyzing
each five times

B. Linearity

A six-point calibration is performed. Calibration standards ranging from at or near the
EQL to approximately 30 times higher are used for Chiorothalonil. The results are used
to calculate calibration curves using linear or quadratic regression. A r* of 0.995 or
higher is required for an initial calibration to be acceptable. See Appendix 2 for an
example calibration curve. A CCV will be run at the start of each analytical batch, and

after every tenth sample to verify the system linearity. The CCV quantitated value must
be within 25% of the actual value. '

C. Method Detection Limit

Method detection limits (MDL) are based on the US EPA MDL calculation. Using the
analysis of seven replicates of a low-level standard, the MDL and EQL for
Chiorothalonil are calculated as follows: '

MDL = 3.143*STD

EQL = 5*MDL
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Where STD equals the standard deviation of the calculated results for the seven
replicate spikes. The calculated MDL for Chlorothalonil is 0.4487 ng/m The EQL for

Chlorothaioml usmgja three-ml extraction volume and a sample collection volume of
4.3 m’is 2.25 ng/m°.

D. Laboratory Control Sample

Alaboratory control sample (LCS) is included with each analytical batch. The LCS
stock standard should come from a different source or lot than the daily calibration
standards. The analytical value of the LCS must be within three standard deviations of

it's historical mean. |f the LCS is outside of limits then the samples in the analytical
batch must be reanalyzed.

E. ° Collection and Extraction Efficiency (Recovery)

Collection and extraction efficiency for Chlorothalonil should be determined at
concentrations representing the expected range of sample concentrations to be
collected during field sampling. If sample concentrations are unknown, choose two
levels, one at the low end and one at the high end of the calibration curve.

F. Storage Stability

Storage stability studies were performed in triplicate using 52 ng Chlorothalonil spiked
on the primary section of XAD-2 cartridges. The study was run for 24 days with

cartridges being tested approximately every seven days. Analyte recovery at the end
of the study was determined to be 106 + 4.6%.

G. Breakthrough

Three XAD-2 cartridges were spiked with 1 pg of Chiorothalonil to evaluate analyte
breakthrough. Air was collected at approximately 3 ipm for 24 hours. Chlorothalonil

was not detected in the back section of the XAD-2 cartridges. Average recovery for
Chlorothalonil from the front sections was 92%.

H. Safety

This procedure does not address all of the safety concerns associated with chemical
analysis. It is the responsibility of the analyst to establish appropriate safety and health
practices. For hazard information and guidance refer to the material safety data sheets
(MSDS) of any chemicals used in this procedure.



Appendix 1

Autotune Criteria

A maximum sensitivity autotune should be performed on the detector each day prior to
sample analysis. The autotune report should be evaluated for the following:
1. Any unusual change in the EM voltage
2. Peak width for all tune masses should be between 0.4 amu and 0.6 amu.
3. The relative abundance of tune mass 219.0 should be greater than 25% of
tune mass 69.0
4. lIsotope abundance ratio for tune mass 70.0 should between 0.54% and

1.6%; isotope abundance ratio for tune mass 220.0 should be between 3.2%
and 5.4%. "

5. Masses 28 and 18 should be evaluated to check for air leaks in the system.

If autotune criteria are not met the system should be evaluated for problems. After the
system problems are corrected the detector should be autotuned prior to sample
analysis. Autotune reports should be filed in the instrument autotune folder.
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Appendix 2

Calibration Standard Preparation for Chlorothalonil

The certified neat standard used for calibration was purchased from Chem Service Inc.,
West Chester, Pennsylvania and has the following specification:

Lot No: 276-95A
Expiration date: February 2007
Chlorothalonil 98.5% pure (solid)

A stock standard with a concentration of approximately 1-milligram (mg) per ml was

prepared by weighing 25 mg of chiorothalonil into a 25 ml volumetnc flask and bringing
1o volume with methylene chioride.

Using a serial dilution technique the following calibration standards were prepared in
methylene chloride: 3.04, 6.03, 15.0, 31.2, 62.4, 93.6, and 124.8 ng/ml.

A minimum of six standards was used to generate the calibration curve, with the

standard at 3.04 ng/m! being the low point. The low point equates to approximately
2.12 ng/m°.

All standard and sample injection used a volume of 2 pl.

Initial calibration curve acceptance requires a r* of at least 0.995.
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Appendix X

Standard Operating Procedure
for the Sampling and Analysis of Methamidophos
and Acephate in Ambient and Application Air Monitoring
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1. SCOPE

The method uses XAD-2 resin cartridges and a gas chromatograph with a nitrogen-phosphorus
detector (NPD) and a flame photometric detector (FPD) for the determination of methamidophos
and acephate for ambient and application air sampie analysis. The Department of Pesticide
Regulation (DPR) asked the Air Resources Board (ARB) to do ambient and appllcatlon momtonng
of methamidophos and acephate ata requested quantltatlon limit of 1 ng/m® and 5 ng/m?®,
respectively, for ambient and 0.05 ug/m® and 0.1 pg/m®, respectively, for application.

2. SUMMARY OF METHOD : B

XAD-2 resin cartridges are placed on the sampler for 24 hours at three (3) liters per minute (LPM)
flow rate. The samples are stored in an ice chest or refrigerator until extracted with 3 milliliters (ml)
of 10% acetone in ethyl acetate (EA). The method uses diazinon as an internal standard. The
injection volume is 3 microliters (ul). A gas chromatograph with dual injection system, dual column,

and dual detectors is used for analysis. This method allows for conf rmation analysis of the target
compounds

3. INTERFERENCES/LIMITATIONS

As with any method, interferences may be caused by tontaminants in solvents, reagents,
glassware and other processing apparatus that can lead to discrete artifacts or elevated baselines.

Method blanks, both solvent and resin, must be run concurrently with each analytical sample batch
to detect possible interferences.

4, EQUIPMENT AND CONDITIONS
A. INSTRUMENTATION:

Hewlett-Packard 5890 Plus |l Series gas chromatograph, with a nitrogen-phosphorus
detector (NPD) and flame photometric detector (FPD).

Hewlett-Packard 6890 Enhanced Parameters automated liquid samplers (ALS) for front and
rear injection ports.

Front Column: Restek Rtx-OPPesticides, 30 meter, 320 pm i.d., 0.5 um film thickness
(NPD).

Back Column: Restek Rix-1, 30 meter, 530 pm i.d., 0.5 pm film thickness (FPD).

GC Temperature Program: Oven initial 90 °C, hold 1 minute. Ramp to 260 °C @ 10 °C/min,

hold for 1 minute.

Retention time:

RT-OP, NPD: methamidophos=8.55 min; acephate=11.68 min; and diazinon=13.06 min.
RTx-1; FPD: methamidophos=4.47 min; acephate=6.78 min; and diazinon=11.13 min.

Flows: RT-OP Column: He, 1.6 ml/min, 14.0 psi. (velocity: 44cm/sec)
RTx-1 Column: He, 6.5 ml/min, 5.6 psi. (velocity; 49.8 cm/sec).

Injector: Splitless, 220° C, front and back.
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Detector Temperature: NPD, 300°C; FPD, 250°C
B. Auxiliary Apparatus

Precleaned vials, 8 ml capacity with teflon caps.
XAD-2, 400/200 mg, SKC #226-30-06
Sonicator

GC vials with septum caps.

250 pl inserts for GC vials.
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. Reagants

Ethyl Acetate, Pesticide grade or better.

Acetone, HPLC grade

Methamidophos, Chem Service PS-676

Acephate, Chem Service PS-738

Diazinon, Chem Service PS-90, as the internal standard
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ANALYSIS OF SAMPLES

1. Itis necessary to analyze a solvent blank and an XAD-2 blank with each batch of
samples. The blanks must be free of interferences in the targeted regions of the
analytes. A solvent blank is analyzed after every tenth sample and after any sample that
may result in possible carry-over contamination.

2. Asix (6)-point calibration curve shall be analyzed with each batch of samples. For
methamidophos the calibration is at 5.0, 10.0, 20.0, 40.0, 60.0, and 100.0 ng/ml. For
acephate the calibration is at 15.0, 30.0, 60.0, 80.0, 100.0, and 150.0 ng/ml. Diazinon,
the internal standard, is at a concentration of 50 ng/ml. The calibration is run prior to
each analytical sample batch. The analytical sample batch consists of the samples
analyzed on the GC for any given day. '

3. With each batch of samples analyzed, a laboratory resin blank and a laboratory resin
control spike will be run concurrently. A laboratory blank is an unexposed XAD-2
cartridge prepared and analyzed the same way the samples are analyzed. A laboratory
control spike is a XAD-2 cartridge spiked with a known amount of the target compounds.
The laboratory control sample is prepared and analyzed the same way as the samples.
Laboratory control samples should have recoveries that are at least 70% of the
theoretical spiked value.

4. A calibration controf check for methamidophos at 70.0 ng/ml and acephate at 100.0
ng/ml is run after the calibration and every 10 samples and at the end of each sample
batch. The value of the check must be within +3c (the standard deviation) or +15% of
the expected value whichever is greater. If the calibration check is outside the limit, then
those samples in the batch after the last acceptable calibration check need to be

. reanalyzed.

5. The exposed XAD-2 is transferred into an 8 ml vial. To the vial add 3.0 ml of
10%acetone/EA. Cap and place the vial in the sonicator for 1 hour.
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6. Transfer a one(1) ml aliquot of the sample into a GC vial. Add 5 pl of 10.0 ng/ml
diazinon. Refrigerate the remaining portion for re-analysis if necessary.

7. Aliquot the sample into two GC vials containing a 250 ul insert. The GC vials are placed
on the automatic liquid sampler tray for simultaneous analysis by the NPD and FPD.

8. The results are reported as ng/sample.

9. The atmospheric concentration is calculated according to:

Conc (ug/m®) = Extract Conc (ug/mf) X 3 mi / Air Volume Sampled (m®)

QUALITY ASSURANCE
A. Instrument Reproducibility

The reproducibility of the instrument, analytical method, and both detectors was established
by analyzing five(5) 3.0 pl injections of methamidophos and acephate standard at three
concentrations (low, mid, and high range). The low, mid and high concentrations for
methamidophos were 5.0, 40.0 and 100.0 ug/ml. The concentrations for acephate were

15.0, 80.0 and 150.0 ng/ml. The corresponding internal standard response is also
recorded. (Table 1)

B. Calibration

The six-point calibration curve is constructed using linear regression analysis. A gurve
cannot be used if its correlation coefficient is less than 0.995. The calibration is run for both
detectors.

C. Calibration Check

A calibration check control is run after the calibration and every 10 samples and at the end
of the sample batch to verify the system is in calibration. The value of the check must be
within +3c (the standard deviation) or +15% of the expected value, whichever is greater. If
the calibration check is outside the limit, then those samples preceding the out of limit check
need to be reanalyzed. :

D. Minimum Detection Limit

Detection limits are based on US EPA MDL calculation. Using the analysis of seven (7)
replicates of a low-level XAD-2 spike, the method detection limit (MDL) and the estimated
quantitation limit (EQL) for methamidophos and acepate is calculated by: MDL = 3.14*(std
dev values), where std dev = the standard deviation of the concentration calculated for the
seven replicate spikes. The analytical results are reported with the low calibration standard
corresponding to the requested EQL. Data above the requested EQL is reported to 3
significant figures. Resulits below the requested EQL but above the MDL are reported as
DET (detected) and results less than the MDL are ND (nondetect).
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E. Collection and Extraction Efficiency (Recovery)

Methamidophos and acephate at a low and high level are spiked on XAD-2 cartridges (4 at
each concentration). The spiked tubes are placed on field samplers with airflows of 3 LPM
for 24 hours. The samples are extracted with 10%Acetone/EA and prepared as described
in section 5. The average percent recovery should be + 20% of the expected value.

[on going]

F. Storage Stability
[on going] |
G. Breakthrough
[on going]

H. Safety

" This procedure does not address all of the safety concerns associated with chemical

analysis. It is the responsibility of the analyst to establish appropriate safety and health
practices. For to the material safety data sheets (MSDS) of any chemicals used in this
procedure hazard information and guidance refer.
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Table 1: Instrument Reproducibility: NPD

Methamidophos Height Acephate Height Diazinon
Standard ng/mi " Response Standard ng/ml Response Height
Response
5 ng/mi 5.68 402 15 ng/ml 16.2 580 4397
5.69 417 16.3 606 4540
5.59 394 16.3 590 4405
5.32 366 15.6 553 4395
5.47 379 16.0 570 4384
Average 5.55 392 Average 16.08 580 Average 4424
Standard Dev 0.16 20 Standard Dev 0.29 20 Standard Dev 65
Relative STD 2.81 5 Relative STD 1.83 3 Relative STD 1
40 ng/ml 36.4 3530 80 ng/ml 74.8 3634 4485
36.5 3448 75.0 3543 4360
36.9 3668 73.1 3622 4586
375 3673 73.2 3577 4518
36.2 3513 70.6 3414 4486
Average 36.70 3566 Average 73.34 3558 Average 4487
Standard Dev 0.51 100 Standard Dev 1.77 88 Standard Dev 82
Relative STD 1.40 3 Relative STD 2.41 2 Relative STD 2
100 ng/ml 105.5 10261 150 ng/ml 145.7 7103 4357
100.8 9674 147.2 7080 4299
107.2 9852 148.0 6820 4117
103.5 10161 149.1 . 7342 4398
96.4 10782 140.5 7870 5016
i Average 102.68 10146 Average 146.10 7243 Average 4437
Standard Dev 424 426 Standard Dev 3.37 396 Standard Dev 341
Relative STD 413 4 Relative STD 2.30 5 Relative STD 8
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Table 1: Instrument Reproducibility: FPD

‘ Methamidophos Height Acephate Height Diazinon
Standard Amount Response Standard Amount Response Height
Response
5 ng/mi 8.42 3372 15 ng/ml 20.1 6098 6211
8.29 3028 19.3 5271 60204
8.58 3026 19.8 5762 60945
7.96 2510 18.9 5069 62508
7.99 2504 18.9 5002 61102
Average 8.19 2888 Average 19.4 5440 Average 61368
Standard Dev 0.20 375 Standard Dev 0.54 473 Standard Dev 933
Relative STD 2.47 13 Relative STD 2.78 9 Relative STD 2
40 ng/ml 32.8 50746 80 ng/ml _ 65.3 46799 63025
34.1 51285 70.5 49496 60639
34.0 52935 69.0 49937 62730
33.1 51029 66.4 47496 62602
33.5 51792 65.7 46818 62533
Average 335 51557 Average 67.4 48109 Average 62306
Standard Dev 0.56 - 861 Standard Dev 2.26 1502 Standard Dev 951
Relative STD 1.68 2 Relative STD 3.36 3 Relative STD 2
100 ng/ml 99.6 17387 150 ng/ml 152.0 12014 60716
100.6 17813 ‘ 158.7 12765 61545
97.0 17332 150.4 12180 62256
96.8 17346 145.5 11780 62438
99.0 16662 145.0 11004 58554
Average 98.6 17308 Average 150.32 11949 Average 61102
Standard Dev 1.66 412 Standard Dev 5.58 641 Standard Dev 1578
Relative STD 1.68 2 Relative STD 3.71 5 Relative STD 3
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